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rpHIS Work needs a few words of explanation. 
It has been written as much for circulation in 
the Colonies as for home. In the fonner, the num- 
ber of scientific readers is comparatively few, 
though in no part of the world, perhaps, is a 
greater interest felt in matters of the kind. For 
this reason, the Author has entered more into detail, 
and given more explanations, than he would have 
done had the Work been intended only for men of 
Science. More than this — many quotations and 
extracts from the works of other writers on Geology 
are inserted. Part of them are necessary portions 
of the descriptions given ; the rest, for the sake of 
comparison between what is observed in Australia 
and what is known in other regions. Not the least 
important portion of what a geological student has 
-> is how to make use of what he reads. 



In a country where so much is to be obaer^ 
may prove useful to sec how the Author has done 
BO. This 13 another object of the quotations ; but 
none liave been inserted, unless as illustrating 
theories which might seem startling mthout some- 
such support. 

For the rest, the Author is sensible that there 
are many imperfections in the book, in palliation 
of which readers will kindly consider the circum- 
stances under which it was written. All the diffi- 
culties to be surmounted need not be mentioned. 
Yet it may be stated, that while the missionary 
duties of a large district (22,000 square miles) left 
but little spare time, it was compiled without the 
assistance of any museum or library to which re- 
ference could be had, or the aid of any scientific 
men nearer than England whose advice would have 
been most useful. There may, accordingly, be 
many errors, and there would have been more Ijut 
for the kindness of several gentlemen in connection 
wth the Geological Society at home. 

One word, in conclusion, with regard to the En- 
gravings. The views are from photographs. The 
fossils, &c., are from drawings by Mr. Alexander 
Burkitt, of Williamstown Observatory, Melbouraftj 
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(late of the Isle of Wight). This opportunity is 
taken of returning very grateful thanks to that 
gentleman for his exertions in perfecting the illus- 
tration of the Work. 



Penola, South Austbalia: 
November 16, 1801. 
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GEOLOGICAL OBSERVATIONS 
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SOUTH AUSTRALIA 
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CHAPTER I. 
INTRODUCTION. 

MANY years ago (1683), Dr. Lister proposed to 
the Royal Society that a map of the soils of 
England should be prepared ; and he urged, as a 
leason for it, that if it were noted how far these 
extended, and the limits of each soil appeared on a 
map, something more might be comprehended tlian 
he could possibly foresee, which would make the 
labour well worth the pains. ' For I am of opinion,' 
said he, * such upper soil, if natural, infallibly pro- 
duces such under-minerals, and, for tlie most part, 
in order; but this I leave to the industry of fu- 
ture times.' Geology was then in its infancy. Its 
only claim to the position of a science was the pos- 
session of many theories, some highly improbable, 
and none very consistent with the other. How- 
ever, what was thought the guess of Dr. Lister was 

n 
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acted upon, and found to be a prophecy. A maj 
was made, and particular soils were found to pro 
duce certain minerals, or, more correctly, certaii 
minerals were always found associated with certaii 
rocks, whose decomposition gave rise to particulai 
Eoils. This was the first effort of geology U 
become practical, and already, in the distance 
was seen utility. ' The industry of later times 
extended these obsei-vations, and, after investiga 
tiona m many places in the world which took tinw 
to accomplish, a general classification of rocks ani 
minerals was made. Geology became thus poa 
sessed of certain principles, and, to make thei 
of paramount utility, all that was wanted was a 
extensive field on which they could be applied. 

A new countrj', whose mineral riches were un- 
known, was required, and this was found in Aug- 
tralia. Its rocks were examined, and found ta 
correspond with similar rocks in the old country; 
there was an easy conclusion to be drawn, namelyj 
that they contained similar minerals, A search 
was made, and was repaid by an inexhaustibla 
supply of coal, iron*, lead, copper, silver, and goldi 

From this statement, it ivill appear very evident 
that geology is largely indebted to Australia. Not 
only did it give a lasting stability to principle* 

• The iron mineB of South AusOiilia will prohahlj' yet be found i 
rich as any in the world. Ores are found cropping out on the surfiuii 
'within n short diRtimce of Adelaide, from which 02 per cent wi 
yielded upon nnalyaifl. A ship could be loaded at the Burface froi 
where the specimen was ttdieu, Dc&utiful octahedral crystals oj 
protoxide ue very 
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which were found as applicable on one side of the 

Irorld as they were on the other, hut perhaps more 

than any other country it has proved to the world 

at the science of geology can take the first rank 

I one which helps to minister to the temporal 

nts of man, and develop the resources of ii 

lation. 

On the other hand, however, geology has more 

l4lian repaid the assistance it has received. Without 

veiy deeply into the theory of colonization, 

! can easily perceive that, had Australia been 

miy dependent on its pastoral or agricultural 

resources, it would have taken a long time, a very 

long time, to become a place of importance. Its 

situation is too far from Europe to have rendered 

bits progress, under these circumstances, anything 

jbut Blow and precarious. But geology has lent its 

■hand, and given quite a different prospect. Ans- 

»lia promises now to be one of the most important 

npires that the sun will shine upon in its twenty- 

!bor hours' course round the world. 

This is not a trifling thing for one science to say 
f itself, and its truth is very easily made evident. 
»ok, for instance, at what Melbourne was in 1850 : 
I poor, miserable, straggling toivn, with not one 
Ipoblic building that would have done honour to 
ft county town in England. And what have ten 
hrears done? Why, Melbourne is the wonder of 
flie southern hemisphere. Its wharves, its Govem- 
ttent buildings, its banks, its churches, and its 
irkS] are evidences of prosperity at which even 



tlte fiut-going Americans stop and stare wiUi 
amazetnent. And all this is tine to geology. 
Many will say, however, ' Don't say geology, say 
gold ; for gold would have been eventually found 
wilbont the assistance of science at all, and then 
this prosperity would have ensued just in the same 
manner.' This is trae ; bnt how long might it have 
been delayed? It was geology, and geology only, 
that led to its discovery at the particular time at 
which it was found. Sir Roderick Jlurchison, after 
pving some attention to the rocks of Australia, 
predicted, long before the discovery was made, that 
Australia would be found to be auriferous. The 
Rev. W, B. Clarke, of New South Wales, made the 
same observations, and it was by being urged to 
the matter by geologists that the Government took 
the matter in hand, and offered the reward which 
led to its discovery. 

As an instance of how long the ^scovery would 
have been delayed but for science, it may be men- 
tioned that many cases are on record of gold having 
been found in Victoria before it was recognised as 
8uch, and it was invarialily thrown aside as either 
copper or iron pyrites. The author was once look- 
ing over a collection of mineral specimens collected 
by an old shepherd, wlio had a fancy for these 
things. Among them a piece of auriferous quartz 
was discovered, and, on asking the proprietor what 
he considered it to be, he said it was some ' copper 
stone ' he had picked up in Victoria while shep- 
herding, many years before. 
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But it 13 not alone in Melbourne that geology 
conferred immense l>enofits. Look at Ballarat, 
Sandhurst, and at the numerous other cities, I 
ij call them, where, ten years ago, nothing was 
be seen but a few sheep feeding. Again, in New 
luth Wales, see what has been done for that 
ilony by the discovery of gold fields. Not so 
inch, perhaps, as for Victoria, but the mines are 
not so extensive there ; it has, however, coal to 
make up for it, and the extensive trade of the Aus- 
tralian Newcastle is another proof of the temporal 
benefits which geology has in its power to confer. 
In South Australia there is ample proof of the same. 
Lboat 100 miles to the north of Adelaide there is 
thriving populous town, named Kooringa. This 
is the locality of the famous Burra Burra mine. 
Nothing could be more interesting than to remark 
the European aspect which the township, the ma- 
chinery, and the population of this place present, 
and then to walk about two miles away, where a 
dreary solitary landscape, such as can only be seen 
in the Australian Bush, forms a singular contrast 
with the busy active place one has just left. What 
the environs are, the town itself was twenty years 
and the change is due to geology. The 
ipper ore was cropping out of the ground, and 
[uired no science for its discovery, but it may he 
bubted whether the mine would have been worth 
luch but for working, based on geological princi- 
les, and at any rate much valuable ore would have 
lost for want of a mineralogical knowledge 
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of its value. Darwin mentions an incident in his 
travels \Yhicli illustrates this. In some of the 
Chilian copper mines the copper pyrites were al- 
ways thrown away, until it was pointed cut by 
some English miners that the ore was very valuable. 
Now, though carbonates, not sulphurets, are the 
predominant ores at Kooringa, much would doubt- 
less have been lost had not accurate scientific 
knowledge directed the operations. 

Again, fifty miles to the south of the Burra llurra 
there is another thriving little township, where, 
mucli more recently, nothing of the kind was to be 
seen : this is the Kapunda mine, not, perhaps, equal 
to the one just described, but an important addi- 
tion to the mineral wealth of South Australia. It 
has not been, as yet, certainly ascertained that the 
same colony does not possess coal or gold ; but here 
again geology has 3ho\vn its usefulness in direct- 
ing a systematic search, and preventing useless 
trials where there was no chance of success. 

In Tasmania, coal, and perhaps gold, give evi- 
dence of the same important position taken by one 
science in developing colonial resources. Many 
other instances might here be advanced ; but 
what has been said is hardly consistent with the 
brevity intended in this introductory chapter, and, 
at any rate, it amply illustrates what has been 
advanced to establish the utility of geology. All 
hitherto alleged, though not immediately con- 
nected with the object of this book, wiU serve two 
important purposes. It will, in the first place, 
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low that the science has now become so Impor- 
tnt to mankind, in bettering their social position, 
Bt all which tends to increase our knowledge 
I that particular branch of enquiry must be of 
reat service. As such, it will be an apology for 
LOt follows, lest any should think its details not 
Forth recording, or not producing sufficiently great 
Kulta from the facts of which it treats. Secondly, 
t will give an idea of how much has been already 
lone towards a correct knowledge of Australian 
y. But on this head a little more must be 
Bid. 

Of all the Australian colonies, the geology of 
Victoria is best known, that of New South Wales 
perhaps the next, and that of Tasmania next. In 
Victoria, the geological survey spoken of in the 
next chapter has been undertaken by the Govern- 
ment, and regular maps are in course of publica- 
tion. In addition to this, the Royal Society of 
Victoria has among its members men of the highest 
dentific attainments, who are everywhere record- 
ing observations of the utmost value to the science, 
md, under these combined eflForts, it may safely bo 
firmed that there are no portions of the colony 
irhose rocks are entirely unknown. 

In Tasmania, the colony has been examined by 
ay private individuals and by the Philosophical 
jciety of the colony. There is no Government 
nrvey, as far as I am aware; but the continued 
irds offered by Government for the discovery 
(gold have led to an enterprising search, through 
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which a good deal of knowledge has been obtained. 
Much still remains to be done. 

In New South Wales, various scientific gentlemen 
have lent their aid to the examination of the rocks, 
and very little can be desired as to those in the 
immediate neighbourhood of Sydney. In coal 
districts, also, a very minute examination of the 
carboniferous and old red sandstone rocks has 
been made, and also of the rocks in the vicinity of 
the gold diggings. The colony, however, is so ex- 
tensive that it may be many years before complete 
Apd reliable geological knowledge can be obtained. 

In South AustraUa, nothing has been done. 
Though colonised as long as Port Phillip, the 
world, and even the residents of the colony, are 
quite ignorant of its geology. Certainly, the ter- 
ritory is very large, and a great deal of it perfectly 
unknown ; but still the Government liave never yet 
considered themselves justified in affording means 
for u scientific examination ; and, unfortunately, 
private individuals with sufficient knowledge have 
never given any attention to the subject. Any 
searches for coal or gold that have been made have 
been more fruitful in negative results than in any 
positive information. 

In 1856 a search for gold, under the direction of 
Mr. B. H. Babbagc, resulted in nothing more than 
a further exploration of the colony. Many very 
useful and important observations were, however, 
made on the nature of the rocks in the districts 
passed through, and no doubt that gentleman's 
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ic'tentific accuracy in recording facts ha8 proved of 
reat service in giving data to carry out future 

operations. 

In 1859, Mr. Selwyn, the Government geologist 

iof Victoria, was invited by the South Australian 
iGovermnent to visit and report upon the rocks 
• of the latter colony, with a view to its gold or 
I coal-producing properties. In a very hurried visit, 
iMr. Selwyn was able to furnish little more than a i 
ilDerc catalogue of the rocks seen by him; but I 
■ even that wasof service, and certainly it was more 
I than could have been anticipated from the shurt 
llime allowed for the visit to so large a territory. 

And, though bo little has been done, there is 
Lqo country more interesting in its formations, or 
■Juore varied in its mineralogical productions, than 
i South Australia: lofty mountains, extensive plains, 
I sandy deserts, and inland seas, are all included in 
■its far-stretching boundaries ; mth a climate like 
I that of the south of Spain, it possesses the scenery i 
1 of the Highlands in some places, while in others 
I deserts like those of Arabia, and vying with them 
f for bleakness, aridity, and burning heat. There 
I are chains of salt lakes which render unprofitable 
L a larger area than England ; there are marshes and ] 
I aalt swamps more dank, unwholesome, and exten- j 
I sive, than any in the United States ; there are I 
rocky precipices, and chasms, and waterfalls to J 
[ rival almost the Alps ; there are extinct volcanoes { 
I of large dimensions, almost as numerous as those I 
I of Auvergne ; and, finally, there are caves which I 
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exceed in magnitude the Guacharo caves of Hum- 
boldt, or in stalactites the Antiparos of the Mgean 
Sea. 

Yet, as observed above, all these things are little 
known, even as existing facts, much less as illus- 
trating scientific conclusions. To examine them 
all and describe them all, so as to satisfy the re- 
quirements of geology, would demand the labour, 
not of one alone, but the combined energies of 
very many learned and experienced men. This, of 
course, will not be obtained just now ; in the mean- 
time, any observations wiU be of service. With 
this view, these unconnected and casual observa- 
tions are offered. Situated, as a missionary priest, 
in the large colony of Australia, there have been 
opportunities attbrded for observation such as lew 
could command; and thus the author has been 
enabled to sec a very large portion of the colony, 
and to afford a partial observation to many facts 
he met with. What has been done has been re- 
corded in this book ; it will owe its chief interest, 
not so much from the conclusion arrived at, as 
from the nature of the phenomena described. 

There is, however, one remark to be made before 
concluding this introductoi-y chapter. A common 
prejudice exists now-a-days in favour of Science, 
which gives an unreal value to the smallest gains 
in its behalf. I am far from attaching an undue 
weight to scientific theories as such, and therefore 
still less to any results of my own. Though we 
look with the greatest pride on those things 
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which discovery has achieved — on our telegraphs, 
our steam-engines, and other numerous contrivances 
— still their usefulness is limited and confined, and, 
perhaps, in reality, conferring a smaller amount 
of benefit than is claimed for them. If, then, we 
question the amount of temporal usefulness which 
has been awarded to geology, it has, perhaps, as 
much as any other science, but still of a limited 
and temporal kind. While these opinions are held, 
it will be seen that no unreasonable claims are 
made on behalf of what I have to relate. That 
they are interesting as facts I have little doubt, and 
because they served, in my case, as a useful employ- 
ment of time which could not be otherwise occu- 
pied, they have been collected. When out in the 
fiur Bush, in the prosecution of my duties, it has 
been a most delightful employment, when books 
were unattainable, to study the great unpublished 
work of Nature, and it is hoped that the reader 
will think that the time has not been wasted. 
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GENERAL VIEW OF AUSTRALIAN GEOLOGY. 

EVERY country has its history, not alone tlie 
history of what its inhabitants said and did, nor 
how its people lived, conspired, quarrelled, fought, 
and died, but a history which stretches farther back, 
and is buried in more remote antiquity. If it had 
not been so, Australia might indeed be counted the 
youngest as well as the least interesting of conti- 
nents. She has had no people that could describe 
her vicissitudes, and there arc no monuments left 
to chronicle her changes ; but yet her history is 
written in an imperishable record. Of old, when 
the first explorers came upon the coast of a newly- 
discovered territory, the rocks, the trees, the soil, 
and the verdure, only spoke to them of one thing, 
■namely, of fertility, or richness, or special adapta- 
tion to the wants of man. But now the very coast- 
line tells much more. Not onlyia the fertility orbar- 
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reimess of the place itself told by the rocks, but the 
explorer is able to guess how far these appearances 
extend, and whether the country is likely to be fitted 
for human requirements in the present state of civi- 
lisation. Thus, for instance, if he sees granite rocks 
and slates on his approach, he knows that there 
must be mountainous ridges at no great distance — 
that there will be plenty of fresh water and deep soil 
near at hand ; he knows also that mineral riches 
■ffifl be absent, and that every facility wiU be obtain- 
able for constructing good and substantial build- 
ings. But farther than this is the mind of the 
geologist carried back by the view of the granite. 
He pictures to himself a time when the hard stone 
before him was a melted fiery mass ; when from the 
chemical laboratory of Nature new minerals were 
elaborated, precious stones formed, and metallife- 
nms veins insinuated into cracks and fissures, to 
mrve man's purposes. 

So, again, if the coast be composed of chalk 
clifis, geological explorers know that the interior 
will be gently undulating plains, but thinly tim- 
bered, that surface water will not be plentiful, 
that the soil vnH be best suited for past. ral pnr- 
loses ; that mineral riches will be absent ; and for 
its history, figure to himself a white ring of breakers 
jating upon a circle of white sand, crowded with 
tlm trees — a green saltwater lake in the middle of 
le island, contrasting strongly with the dark blue 
ater outeide — a variegated flower-show of coral 
limals — in fine, a marvel of fragility and strength 
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— of beauty and variety — a coral island or atoll, 
from which the chalk beds are all supposed to have 
been derived. In short, every stone will tell more 
than the mere fact of its presence. Every rock 
has its chronology, which can be deciphered now 
with ease. 

jVnd so we naturally ask, What has been the 
history of this vast continent of Australia, which 
has done so much latterly for Europe? What is 
the manner by which this new home came among 
the other countries of the world ? Does it form 
one link in the chain of evidence found elsewhere? 
Does it speak of the same convulsions, changes, vi- 
cissitudes, that have attended the gro\vth of other 
portions of the earth's surface? Does it, like them, 
s]«;ak of the dawn of creation, where simple organ- 
isation and cnibrjonic forms told, in simple thougli 
unmistakable language, that their type and perfec- 
tion — Man — was yet to come? All these questions 
have to be answered by the geology of Australia, 
and tins forms the primeval history of the conti- 
nent. 

I um not for a moment claiming for this unpre- 
tfuding book the dignity of being able to answer 
tlimlly all, or perhaps any, of these questions; but, 
lutvPrtlieloss, it is meant as a contribution to the 
hUluiy, small in its way, but showing the continent 
in 1hi no exception to the earth's previous revela- 
ttotiH. Just as memoirs nnd liistories of particular 
v)Hwh>i itcrvo to elucidate the great record of the 
|HUt, mo this little book will be a help towards the 
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great results that are yet to be obtained. It is in- I 
tended, therefore, in this chapter, to give a sliort i 
sketch of the present knowledge of the geology of 1 
the Australian continent, because it will give the | 
reader a notion of the relation of different por- ] 
tions, and the exact position of the district to be J 
described. 

I need hardly go out of my way to describe the 
precise locality, dimensions, and shape of tlie Aus- 
tralian continent ; these are now pretty generally 
known. I would, however, call attention to the ' 
feet, that the outline of the continent is generally ■ 
of on even unbroken outline, except in two places, 
the one north, and the other south ; in fact, nearly 
opposite one another. The northern iudeutation is 
the Gulf of Carpentaria, including the straggling 
coast line of Arnhera's Land, with Clarence Strait, 
Van Diernen's Gulf, and Melville and Bathurst 
Islands. On the south, the indcntatioii of the land 
is included in Spencer's Gulf, Gulf St. Vincent, 
Yorice's Peninsula, Cape Jervis, and Kangaroo 
Island. If we now foUow the coast line from Cape 
Jervis in a southerly and then in an easterly 
one, at the River Glenelg we find there is no 
indentation of any size, or, at least, anything to 
compare with those just mentioned. This continues 
all around until we reach the Gulf of Carpentaria 
on the other side. Now, it would appear that there 
was formerly a separation of the continent into two 
lialvesduringoneoftherccenttertiary periods. This j 
separation was at or about a straight line between 
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the Gulf of Carpentaria and the deep gulf just 
spoken of on the opposite or southerly side. It is 
hardly the place now to enter into the reasons which 
incline me to this opinion, more especially as it is 
only proposed to touch generally on the geology 
of the continent. There can, however, be briefly 
stated here a few of the facts: — At Cape Jervis 
a mountain range commences, which runs nearly 
north and soutli, and tliis is bounded on its eastern 
and western sides by a recent tertiary deposit. 
These beds will occupy a very prominent position 
in this volume, and so they need not be dwelt upon 
here any more than to say that they thin out to 
the eastward, very near the boundary between the 
two colonics, and are immediately succeeded by 
extinct volcanoes, bays, and altered primary rocks, 
which do not appear to have been covered by any 
tertiary sea. 

To the westward of the same range the beds have 
been traced through the greater portion of the Great 
Australian Bight, until they are terminated by the 
primary rocks of Western Australia, which do not 
appear to have ever been covered by a tertiary sea. 
Thus we have the eastern and western sides of 
the continent occupied by primarj' rocks, and the 
centre by tertiary beds enclosing an abundance of 
recent shells. This is pretty strong presumptive 
evidence of their previous separation. Again, it 
will be mentioned, in the course of this work, that 
Spclict'r'8 Gulf bears 7nost unmistakable signs of 
Laving formerly been much larger, or rather, to 
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lave been better filled by the ocean than it is at 
resent. To the north of Spencer's Gulf there is an 
ntemipted tract of waste marshy lowlands, con- 
Bnuing as far due north aa the explorer has hitherto 
pentured. This has been found, wherever examined, 
I consist (with some small exceptions) of lime- 
tone, with recent marine shells and salt water. 
IHany parts of this desert are sandy, while other 
6 are immense plains of shingles without any 
Tihella, probably portions of the ocean bed, which 
were too deep for tlie support of any animal life. 
Geographers are not well acquainted with the exact 
pature of the rocks round the Gulf of Carpentaria; 
put it is not unlikely that they are tertiary. The 
feigh land of Cape Yorke, on the eastern side, is 
Bown to be primary, as also the highest lands in 
Kniliem's Land ; • and this would certainly seem to 
sorrespoiid with the opening for the tertiary beds 
t the southern gulfs. It is not, therefore, hazard- 
; too much to say, that a sea has at no very 
Distant period rolled bet^veen the eastern and 
western halves of the continent. It may be men- 
poned, that Yorke's Peninsula, which divides the 
wuthern gulfs, Spencer's and St,Vmcent's, is con*- 
«d partly of tertiary rock, and, therefore, shows 
9 origin to have been coeval with the continent 
self. 



* That is to Buy, a femiginouM aandstoDe, of which the whole north 

tt ia composed, and which ia very extensivelj' distributed over the 

DDtineDt. L/eichardt foiiDd in it coal and plant imprcMions. Under- 

h it, occseloDnlly, was a bed in which fosaila very like DoToniao 

« found. 
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Cape Jervia is the commencement of the moun- 
tain range upon whicb Adelaide h built ; and this 
is the easterly boundary of Gulf St. Vincent. Pro- 
ceeding eastward from thence, or rather south-east, 
the mouth of the river Murray is passed ; thence, 
unto Portland Bay, the coast is low and sandy, or 
containing fossiliferous and trap rock, all of them, 
however, belonging to the tertiary period. From 
Portland Bay, still keeping along towards the east, 
right on to Port Jackson, there is an alternation 
of sandy beach, tertiary trap, and Silurian rocks. 
The tertiary becomes more rare, once the boundary 
between South Australia and Victoria is passed. 
From Port Jackson round to Cape Yorke, in the 
Gulf of Carpentaria, the basis of the coast is pri- 
mary.* The line of primary rocks, therefore, drawn 
from Cape Yorke to Port Phillip, is given as con- 
taining one vast series of rocks connected together, 
though, perhaps, remotely ; and this, it will be seen, 
includes, almost in a semicircle, the whole eastern 
side of Australia. It is thus marked in Murchison's 
Map of Silurian Rocks, as distributed throughout 
the world. (See the last edition of his ' Siluria.') 
- By Sir R. Murchison it is there given as the Aus- 
tralian Cordillera. If it is, or has been so, it has 
formed a remarkable exception to other cordUleras 

* The word 'biisiH' ia here ueed purposely, liecause there ure occa- 
Monol interrupt! on B ; but, from the couBtant reappeiLraiice of primuy 
■eriee, there cnn he no douht thnt this ia the genetol rock of the tern- 
tory. The term ' primary ' ia not made use of in the sense in which 
that word was formerly accepted ; those roclcs are meotit which ore 
generally called palccnzoic, and cnlled genernlly primary or Silurior, 
to distingiuBh them from secondary, whether these be fosBiliferous, 
inetaiiioT|>hic, or igenone. 
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throughowt the world. Nearly all the cordilleras 
liave the most gradual slopes from east to west, and 
their drainage, consequently, flows in an easterly 
direction ; but in the case of Australia the slope is 
to the eastward, and the drainage, consequently, in 
an opposite course. It will be seen that the cor- 
dlllera takes a westerly sweep, near the colony of 
Victoria, and terminates in the Australian Alps, 
some of which are over 6O0O feet high,* and 
covered with snow for a large portion of the year. 
It is from the drainage of these nwuntains that the 
principal Australian rivers are derived, but the land 
through which they run is generally of a poor 
description, at any distance from the banks. If 
the continent had been formerly separated where 
it is here supposed it has been, the alluvial flats 
"which are found along the beds of these rivers, 
and which, for so long a time, acted as an impedi- 
ment to their exploration, may have been suc- 
cessive deltas of rivers, wliich are even now only 
very little raised above the level of the sea. In the 
case supposed, the Adelaide chain, which may al- 
most be considered a second cordillera, was a chain 
of islands, and their further upheaval caused the 
rivers to take a southerly course to follow the sea, 

' 'Thp height of these niounl^nB is ouly 2400 to 4700 feet nbovo 
KA lerel, iinil even Mount Koflciusko, the loftiest of the Austra- 
vfiu AlpSi is not inoPB than 6000, yet its position is so favourable 
"" ' e riew from ita prfljiBy tops sweeps over im area of 7000 square 
The rugged and tiavnge charBCter of theso mouDtains far 
I HCoe«ds what might be expected from their height- By far the greater 
I ■ firt of the chain, though wooded along, is crowded bj naked needles, 
I Kmted peaks, and flat creslfl of granite or porphyry, mingled witb 
m patches of anow.' — SatneniUr't Phytiral Gmgriqihi/. 
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which flowed between them and the inountaint 
upon which Adelaide now stands. 

The dimensions of thu chain (which, for con- 
venience, in this work will be called the South 
Australian chain) have not yet been stated. It 
commences properly at Cape Jervis, and continues, 
with varied height, until it reaches the bend of 
Lake Torrens, only occasionally, in its course, 
tlirowing off spurs to the right and left. This 
range is very detached and broken in many places, 
and perhaps in few parts higher than near Adelaide, 
where Mount Lofty rises to the height of 2100 feet' 
above the level of the sea ; but it is worthy of re- 
mark, that it is entirely disconnected with the 
eastern cordillera, or with the mountain systems of 
any of the neighbouring colonies. In examinmg 
portions of it, 1 have been led to think that probably 
they were of much greater height at one time. In' 
deed, it seemed to me, as far as a cursory examina- 
tion could guide me, that there were very distinct 
marks of snow, and the action of glaciers. This 
would declare the range to have been once of extra- 
ordinary elevation, probably tlie axis of some former 
continent. But more mmute examination must be 
given to the subject before anything is stated as a 
fact established. No fossils have been found, except 
at one portion of the range, about thirty miles 
south of Adelaide. I was informed that the fossil 
was a Pentaviemts Oblongus. This would be charac- 
teristic of the lowest division of the Upper Silurian 
rocks. The person who found it is since deceased, 
so that the observation cannot be traced farther 
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Hr verified, unless new discoverlea are made.* With 

^bis exception, if, indeed, it can be considered such, 

Hhothing is known of the age of the rocks on this 

^huige. They are highly metamorphic, and consist 

^priaci pally of slates, quartzites and schists. Gold has 

^■Ken found in several parts of the range, although 

^■uTcr very extensively, but the deficiency is amply 

^Bnade up by the immense quantities of cop|>er, iron, 

^Besd, and silver, besides marble and various other 

^Taluable building stones. No range of hill was 

' erer richer in beautiful varieties of minerals, and 

even diamonds and other precious gems have 

occasionally been discovered. The description of 

this range has been dwelt ujjon, because it is more 

immediately connected with the subject of this 

work. Only brief allusions will now be made to 

the geology of other portions of Australia. 

»In describing the geology of Adelaide, or South 
Australia, there is nothing more to say, at present, 
than that it is included in the geology of the range, 
the tertiary flats which surround it, and the district 
of which tlie description is especially undertaken 

I in these pages. As to Victoria, its gold diggings 
liave led to an amount of information which it 
Sirould be difficult to condense, if entered upon at all. 
' • Since the sbove was written, my brother, T. A. Wooda, liaa 
nougbt me a fosail which he found at Nuriootpa, north of Adelnide. 
I WIS \rmg imable even to guess at its onture, it wns ho diflerent &om 
■o^iiig i bad previously seen. Since then, Mr. Forbes has published 
hii resejuehes amid the Andes (Oeolo^citl Society's JournnI), sod 
' Uie engraviogs of foaeila collected fWim the Silurian rocks of 
America, I immediately reeo^sed the fossil of Nuriootpa. It 
VvBwmtf Cucurbita, thus showing the connectiun of the true , 
ipodesn beds. 
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Towanls the close of the Introduction, it has been 
stated bow the surrey has been undertaken, and 
ap to thb time carried out. It possesses upper 
•ad lower Silurian rocks, agreeing in fossils with 
AosK of Europe, notwithstanding their wide geo- 
^vk|iluc&l separation ; it also has coal beds, which 
Sir R. Murchison seems to think are Oolitic, and 
wUch agree with those of Sydney by the frequent 
•eeorrence of the remarkable fern ( ?) Glossopteris 
Avwniana.* 

To the geology of New South Walea I have 
aldo already alluded in the Introduction; that of 
Northern Australia is little known. 

Western Australia is only very slightly known 
from recent explorations. It appears that the old 
red sandstone is very common, and coal is out- 
cropping on every side; but how far this extends, 
or whether there are any fossils to show to what 
precise period the beds are to be referred, is as yet 
unknown. In fact, our only publislied source of 
infonnation comes from a paper published in the 
Transactions of the Royal Society of Victoria by 
Pr, Ferd. MUller, accompanied witli maps, in which 
j»|wr the track of a recent exploring party in that 
territory' is described. 

A description of the Barrier Reef on the north- 
west side of the Australian continent will con- 

• A gt«*t cniitroveray is being now cdiried an kIkjuI the age of 
UiM« hcA*. l*rofoM«r Mi-Coy and Mr. Selwyn maintnin, from the 
•imititrity of thn fowUs to those found by the Rev. S. llislnp nt Nagar, 
India, on boiU known to be Oolitic, that that muet b« the a|fe of the 
bwl*. Tho Ilev. W. B. Clarke, F.O.S. of Sydney, bai-ing found the 
Mme tovaU »woei«ted with tme carbonifBroua plants, maintains that 
the b«»U ato nearly the Wjiuvalenta of the coal n 
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hide this chapter and the general summary of 
Australian geology. This is a remarkable feature, 
■nd intimately connected with some theories in the 
course of this work, and therefore deserves special 
notice. It is thus described in Dai-wIn's work on 
Coral Reefs : — ' The Australian Barrier Reef ex- 
tends, with few interruptions, for nearly 1000 miles. 
Its average distance from land is between twenty 
md tiiirty miles, and in some parts from fifty to 
Seventy. The great arm of the sea thus included 
JB from ten to twenty-five fathoms deep, with a 
Undy bottom, but towards the southern end, where 
Ifae reef is farther from the shore, the depth gradu- 
iily increases to forty and, in some parts, to more 
Aan sixty fathoms. Capt. Flinders has described 
he surface of this reef as consisting of a hard 
rfaite agglomerate of different kinds of coral, 
nth rough projecting points. The outer edge is 
ite highest part. It is traversed by narrow gullies. 
Bid at rare intervals is breached by ship channels. 

JLe sea close outside is profoundly deep, but in 

ot of the main breaches soundings can be ob- 

iined. Some low islets have been found on the 

This reef has attention called to it here, 

icauae it is closely connected with what has to 

! mentioned in subsequent chapters. This also 

the only part of the Australian coast where 

here is indirect evidence of a subsidence of the 

nd, according, at least, to the present theory of 
reefs ; otherwise, generally, the whole of 

nstralia is supposed to be slowly rising — a sup- 
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the coast, and thns pass dry OTcr the interior. 
But the coast is hardly high enongfa at any place to 
effect this complete condensation, and practically 
the rains are not found &o very much heavier 
nearer the sea. Probably the immense tract of 
country the clouds have to pass over before reach- 
ing the interior is a sufficient cause. But the me- 
teorology of Australia is very peculiar, and can 
hardly be geueralised, as yet, or compared with 
what occurs elsewhere, and it is certainly out of 
my province to pureue it further here. 
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hepeittience of scekeht oj( geology. — descbiption of dis- 

tbect. swahps. their localities asd peculiar ittea. 

ridoes and tueih vaiheties. plains. heath amd 

seih."b. flora of the district. — sand and its origin. 

— VARIETIES OF SOILS. — nosETsncKLE oocNTBr, — X.IUE- 

JTONE BISCUITS. BROKEN OOUNTHT. UAGNESIAK FERMENT- 

ATION. DISTRIBUTION OF TREES. CAUSES FAVOUBABLE TO 

THEIR GROWTH, LIVING INHABITANTS OF THE SWAUFS. 

LAOOONS AT (UTICHEN BAY. — DEI-OSIT OF BONES ON DANES OF 
i — IN CREVICES. — CONCLUSION. 

«[EARLY every manual of geology commences by 

remarking how much the scenery of a country 

lepends on its geological formation. The remark 

ight Iw carried further. Not only does scenery 

[epend upon geological formations, but also the 

npcarance of the cities and towns, and even the 

laractcr of the architecture. Wlio, for instance, 

i not know how much the beauty of the city 

Hatli dfjicnds on the excellence of the stone 

rith which it is constructed — how a traveller in 

iLuvergne is struck with the gloomy appearance of 

3 town, built of scoria; and lava ? Our northern 

Btiea, again, which are built in the neighbourhood 

F granite quarries, have a massive style of ar- 

Iritecture, and imperishable buildings. Look at 
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the trim appearance of the cities of the midland 
counties, which have sandstone at command, or 
the churches of chalk flints in the south, or the 
neat houses of chalk in the same place. Other 
instances innumerable might be cited, but one 
more wiU be just mentioned, because it is a very 
palpable one, and because it has reference to the 
country now about to be described. 

There are two ports on the south coast of Aus- 
tralia, not very far from each other ; one is Port- 
land Bay, and the other Guichen Bay. The town 
of the first, called Portland, is built upon a stream 
of basalt, which has flowed from a submarine 
crater at a time when the present site of Portland 
was beneath the waves. Nothing could be more 
cold and sombre than the appearance of the town, 
and because the houses, churches, and all the build- 
ings are constructed with dark basalt. Robe Town, 
on the contrary, though situated in a most dreary 
bed of sand-hills, has a cheerful and picturesque 
appearance. It lies on a limestone tertiary for- 
mation, which supplies a pure white and durable 
atone for its buildings. It will be easily under- 
stood, from these instances, how much scenery wiU 
depend upon geology, if even cities do so. And 
more than this, the same formation generally gives 
rise to the same scenic effects, so that unity of 
rocky structure will cause unity of landscape. 

In no place is this more evident than that part 
of South Australia called the South-eastern Dis- 
trict. As tills is the territory where most of the 
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observations contained in this book were made, 
Bonie lengthened description will be necessary. It 
i* a territory included within the boundary between 
Victoria and South Australia on the one side, and the 
windings of the river Murray on the other. A re- 
ference to the map, at the commencement of the 
■k, will show its precise position. The extent of 
this country is about 290 miles from north to south, 
Hith an average breadth of 70 miles from east to 
vest. The whole district is remarkably level and 
Iiorizontal ; indeed, it may be called one extensive 
^in, the only exception being some ridges, which 
never rise more than 200 feet above it, besides ex- 
tinct craters and half a dozen hills raised by trap 
dykes. Tlie latter are in the southern part, and will 
be described hereafter. In the north, there are two 
three ranges of porphyry, consisting of chains 
small eminences, which run nearly east and west 
for about 100 miles, terminating in a volcanic dis- 
trict on the rivers Wimmera and Glenelg, twenty 
biiles over the colonial boundary. Though this coun- 
4ry is, as stated, a dead level, very little elevated 
above the sea, and, as far as scenery is concerned, 
there is the most dreary sameness, yet there is con- 
Bderable unity in the nature of the plains. Thus, 
the south, immediately above the craters just 
,ded to, nothing but immense swamps are to be 
These occupy a fearful quantity of what 
it be otherwise available land. One alone, the 
lal Swamp, is of vast magnitude, stretching 
rut thirty miles from east to west, and ten from 



north to south. Great as it is, It cannot be seen 
in one view, because it is continually run through 
with little island strips, or spurs of lands, which 
are as thickly covered vnth scrub and lofty trees 
as they can possibly be, so that the Dismal Swamp 
is rather a chain of marshes than one vast morass. 
Country of this description is not, however, con- 
fined to the southern portion of the district ; it is 
more or less distributed over the whole. Swamps 
are scattered here and there, from north to south, 
as far as the plains last, that is, the grassy plains; 
and not until the 'Scrub' commences are they 
completely lost sight of. Some reason, however, 
may be assigned for their greater prevalence south- 
ward. The land rises very gradually from the 
sea, and, therefore, the drainage is very imperfect. 
There are no rivers in that part of the country, 
and the water can only be conveyed underground, 
after slow infiltration through the soft rock. The 
surface water will therefore collect in all the hol- 
lows, and there can be no doubt that the Dismal 
Swamp is a shallow depression in a very large sur- 
face of land. It is bounded on every side by very 
low elevations, so low, indeed, as only to he noticed 
by their comparative dryness at all seasons of the 
year.* 

Whenever small swamps are isolated, tliey pos- 
s in this district peculiarities which deserve at- 
Ltention. They usually Iiave a considerable mound 

* In Tery wet Beasoaa there is a current in liio Dismul Swamp 
ftw Bbout two months. It flows inlo the river Glenelg, Victoria. 
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of ridge of good black soil on the eastern side. 
This is easily accounted for. The swamps are 
generally densely overgrown with rushes, reeds, 
and a thick wiry grass. When the moisture by 
which they are surrounded is dried up (which 
occurs nearly every sumtoer) the vegetation be- 
comes drj' and brittle, so as to be easily broken by 
even the wind. When in winter the rain fills these 
reeervoirs again, westerly winds mostly prevail, 
and the broken mass gets drifted over to the 
eastern side, where it accmnulates in very con- 
siderable heaps. Thus the ridges become formed : 
some of them are of grea^t height, that is, consider- 
ing their origin. They are, in many instances, 
sarmounted with large gum ft-ees, which grow ex- 
cellently on this moist and fertile soil. The great 
size of these trees points to the antiquity of the 
swamps in the position in which they now are, 
because the ridgea in which the trees arc growing 
must have taken ages before they could give any 
depth of soil.* 

Before going further into details, some apology 
may be due for what follows, as not being in 
keeping with the title of the work. Some facts are 
to be mentioned whicli are more botanical than geo- 
logical. It is hoped, however, that their connection 
with the subject in hand will excuse their intro- 
duction, more especially as geology may be said to 
have a domain in all the sister sciences, and to be 



■ Tliese ridgefi nre frequeutly about lOOyurds long, 50 feet high, and 
I of ccmaiderable wiiUh, giving a. very undulating cbiuacter to the plains. 
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more or less interested in whatever m&y elucidate 
or aid them. The plan proposed in this book 
is to commence Avith the surface, and proceed 
through the different strata as they are found, 
until the lowest known here is reached. Thia 
chapter, then, though, perhaps, the least interest- 
ing, is a necessary part of what follows, and mast 
be gone through. It could hardly be said to 
be a complete geological enumeration which did 
not show what were the peculiarities of the sur- 
face over certain descriptions of strata. Besides 
marshy groimd, three other kinds of soil are 
found. They are as follow: — Ridges or low ranges 
of hiUs, with limestone cropping out ; ridges of 
sand ; and sandy plains de\'oid of grass. The ridges 
with limestone cropping out are the only eleva- 
tions of any importance in the district, and these, 
though never of any great elevation, always border 
marshy countr}-. They are ahv-ays well grassed, 
and not thickly timbered. The most common tree 
on them is the Casuarina ^quafoha (the Shea 
Oak of colonists), but others are common; the Bur- 
saria Spinosa (a tree very like our privet); the 
Banksia Integrtpfob'a, or honeysuckle; the £uca- 
lypttts Sesini/era, or red gum, producing a resin 
equal in medicinal properties to the kino gum, and 
the Acacia MolHssima, or wattle, which exudes a 
clear and useful gum, and is a really beautiful tree. 
The soil is of a light red colour, and is evidently 
directly derived from the decomposition of tlie out- 
cropping limestone. The flora of these ridges is 
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poor, seldom including more than grasses, and the 
Pteris Esculenta, or common Australian fern. No- 
thing, however, could be more picturesque than the 
appearance of these limestone ridges in spring, as 
then their lively green colour contrasts strongly 
with the ordinary dead colour of Australian vege- 
tation. In summer they are dreary enough. The 
grass is then dry and withered, leaving the red soil 
and dry rock disagreeably bare and parched. The 
length of some of these ridges is very remarkable. 
There ia one which takes its origin at Penola, 
and cuiitinues in a northerly direction for more 
than fifty miles, being higher towards its northern 
extremity. All the way, it slopes down to the 
westward into an open marshy country, very spa- 
ringly timbered. There are many other ridges 
as long as this and parallel to it, divided from each 
other by plains, and this is one of the peculiar 
features of the district. They will be further 
noticed by and by, as aUo their caves and other 
curiosities. 

The nest kind of country to be described is 
that containing sandy ridges. These are gene- 
rally thickly-timbered elevations, frequently form- 
ing part of those just described. They are nearly 
destitute of grass, but are very shrubby, rarely 
8upi)orting any other tree but a stunted and irre- 
gular growth of Eucalyptus Fabrorum, or Stringy 
Bark, whose bark is invaluable for roofing, and may 
yet prove a superior material for ropes or coarse 
paper, and whose wood is the most useful that 
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the colonist has yet found for h uses, palings 
shingles, &c. 

The kind of sand which covers these hills varies 
very much. In some places it is fine, mingled with 
loam and powdered limestone; in others, it is a 
mixture of rounded pink felspar and clear quartz. 
To describe where these sandy ridges are tnost 
common would be to indicate the whole district. 
They seem to occur everywhere, and run in all 
directions, always excepting those plains which 
are between the limestone ridges. Where they 
are of any size and continuous, their course is 
generally north and soutli, but they sometimes 
skirt swamps, intersect the heatlis, and run i*ound 
the edges of all the well-grassed country. 

But the country which takes up the largest por- 
tion of the district, with the exception of the Malloe 
Scrub, to which it is nearly allied, is what is termed 
the heath. This is easily described : immense level 
sandy tracts, lieavy and dusty in summer, and 
boggy in winter, supporting no grass, nor any trees 
but those of a stunted and worthless character, run 
through, here and there, with belts of short and 
crooked ' stringy bark,' and in all other places 
covered with tangled brushwood, about two feet 
high — these are the features of the heath. Unfor- 
tunately, as already stated, it occupies by far the 
larger portion of the district. In fact, if a map 
were coloured so as to represent only the available 
land, it would be seen tliat but a very small portion 
could be called such in this part of South Australia. 
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^Tiat ia there would be seen to nm in narrow 
strips, nearly nortli and south, and never more 
than ten railes wide. Thus, there is a strip about 
eight miles from the boundary, between the two 
colonies, which commences at the soutli extremity 
of the coast, and runa on to the Tatiara country, 
where it is crossed by a Uttle patch running east 
and west. During nearly its whole course it is 
bounded on the east side by a limestone ridge, and 
on the west by a sandy one. Next to this strip, 
about sixteen railes farther west (the intervening 
country being filled with heath and sand hills), is 
another line of grassed country, not so good as the 
former, in consequence of its bogg}- nature, but of 
lauch gTL-ater extent, being about fourteen miles 
wide, if a ridge which runs through it \k included. 
It runs far to the north, but the soil is very poor 
and light during most of its course. This is the 
honeysuckle country', of which more hereafter. 
Finally, this territory is bounded on the north and 
north-west by the ISIallee Scrub, of which a more 
detailed description must be given. 

This portion of the south-eastern district of 
South Australia, about 9000 square miles in ex- 
tent, is one uninterrupted waving prairie of Euca- 
lyptus dumosa (by the natives termed Mallee), 
something like a bushy willow in appearance. It 
immencea about one hundred miles from the 
luthem extremity of the coast, and goes'on (as 
far as yet known), without any intermption of a 
different description of country, right on to the 
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north and north-west boundary formed by the river 
Murray to thia district. It continuea on the other 
side of the river, but with thia we have nothing to 
do just now. One road passes across it for about 
one hundred miles from the Tatiara country to 
Wellington Ferry, or the crossing-place of the 
Murray. Tliere is also a small patch of grassy 
country on some porpliyry ranges about twenty- 
six miles within its edge, but, beyond this, it is con- 
sidered impenetrable. Occasionally, however, an 
adventurous settler has taken a few days' supply 
of water and provisions, and has gone fifty or sixty 
miles beyond the nearest settlement, but such 
journeys have only confirmed tlie idea, that the 
scrub is totally unfit for any purposes. There are 
only few places, however, where it can be even ex- 
plored. The trees grow close together like reeds, 
and certainly not thicker, without a branch, until 
about fourteen feet from the gi-ound, and so dense 
are they, that ten and twelve stems may be counted 
springing from one root, and occupy little more 
than a square foot of ground, MTiere a road has 
been cut through it, it appears as though there were 
a liigh wall on each side; indeed, the efl'ect is not 
unlike tliat produced by a road tlirough a trench. 

It is strange, that while writers on Australia 
give so much praise to the fertdity of the country, 
they forget to mention, that by far the larger por- 
tion of it is taken up by deserts such as this. Not 
only in this district, but in the whole of this South 
Australia, there is not a single portion of available 
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land which is not hounded either on the north, or 
east, or west, by a similar desert, if the term can 
be applied to tracts of land producing nothing but 
u&elesa stunted shrubs. The appearance of such 
placca is very gloomy. From any eminence you 
see nothingbut a dark brown mass of bushes, as far 
as the eye can reach. The soil is generally a yellow 
aand, and, when a patch of it is observed, it gives an 
air of sterihty in exchange for monotony. But the 
outline is generally unbroken, seeming like a heav- 
ing ocean of dark waves, out of which, here and 
there, a tree starts up above the brushwood, making 
a mournful and lonely landmark. On a dull day 
the view is most sad, and even sunlight gives no 
pleasure to the view, for seldom bird or living thing 
ever lends a variety to the colour, while light only 
extends the prospect, and makes it more hopeless. 

If Tartary is characterised by its steppes, Ame- 
rica by its lianas, savannahs, and prairies, and 
Afl4ca by its deserts, surely Australia has one 
feature peculiar to itself, and that is its ' scrubs.' 
Not only do they recur constantly with the same 
ami and the same peculiarities, but even in widely- 
distant districts their flora is very similar. There 
18 something in them peculiarly Australian, which 
entitles them to more attention than they have 
received. Probably an attentive study of them 
will lead hereafter to more than one important 
result ; but at least if it be asked how Australia 
irs from every other known continent, it may 
tplicd, in its scrubs, and their fauna and flora. 



There is a great difference, however, T)elweei 
wiui has been described as lieath and the scrub; 
the Conner is generally run through with belts of 
stringy bark, which, iu consequence of the great 
prevalence of bush fires in brushy country, have 
their trunks blackened and charred. Then there is 
always more tea tree, Melaleuca paludosa, a bushy 
shrub, which grows rather high; and, finally, 
the grass tree, Xanthorrkcea av^tralis, gives a pe» 
culiar semi-tropical air to the whole. This latter 
tree, though frequently described in works on 
Australia, deserves some short notice now. It 
generally a short round stem, about eighteen inches 
high and six in diameter, surmounted by a bundle 
of long, stiff, rushy grass, which droops gracefully 
aroimd, and out of the centre grows something 
like bidrush, only longer, stronger, and much 
thicker in the stem. When these flower, as they 
(lo in ivinter, the top of the bulrush becomes 
Ci.»vt'red -with white stars, and a whole heath of 
ibt'Ui in flower has a very pretty appearance. 

'I'iie smaller scrub, on the contrary, is a succession 
ui" cUuupti of the Eucalyptus diimosa, often bound 
tk.wvthk'r by a creeping plant, which makes them as 
■him'^K'tiivble as a wall, and appearing like statues 
... I xiK*rt distance. But there is no other plant to 
' •kvi^ui'C the growth where the malice is thick, 

L4i h*at. el" iny size. In both heath and scrub, 

^aMBfc » *hrub is common, which appears to 

;■ K^th: this is the Banksia omata, a 

■■ih, with purplish flowers. 



view can seldom be obtained in the scrub 
tcept from an eHiinence, whereas in the heath tlie 
hole prositect lies before you in the very com- 
loeucement. Both,however,have a very variedflora, 
though the balance is iu this respect in favour of 
tlie heath. In spring, nothing can exceed the varied 
l>eauty which meets the eye on every side on both 
places. There is, first, the Epacris impressa, with 
its spike of campanulate white or carmine flowers ; 
there is the Corraia cardinalis, something lite a 
fuschia, tipped with yellow on the points of the 
coroUa ; there is the Tetratheca ciliafa, a charming 
pink bell, and the DUlwyniaJlorihunda^ a tall spike, 
of orange papilionaceous flowers, and many others, 
all most abundant, and charmingly beautiful. Of 
course little is kno\vTi of the flowers of the Mallee 
Scrub, but it differs from the heath in many re- 
8pects. Many are found in the latter which are 
not seen in the former, and vice versA, neither are 
the three varieties of Mallee found anywhere ex- 
cept in the scrub itself, or on its boundaries. Dr. 
Miiller, the Government botanist, has done much 
towards obtaining a knowledge of the scrub flora, 
but of course it will not be complete until the 
■whole has been explored. 

We have now seen that one peculiarity is com- 
mon to a great portion of the district described, 
wth heath and scrub, and that is the sandy soil. 
t has already been observed, that the same kind of 
1 18 not found in every place. In the Mallee it 
I yellow, and seems to be mixed with a great deal 
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of clay. In some parts of the heath it is white 
mixed witli black loam and pipe-clay, while the 
hills generally have the coarse-grained variety, 
with pink felspar. This last would appear to arise 
from the disintegration of the granitic or porphy- 
ritic rock ; but, with the exception of a range of 
Buch rock in the Mallee Scrub, which runs from 
east to west, there is nothing in the neighbourhood 
to bear out such a supposition. It seems difficult 
to imagine that such immense quantities of rock 
could liave disappeared without leaving any traces 
on the hills where the sand now is, or indeed any 
traces at all, except to the north, and a spot a little 
to the east of the Mosquito Plains. As, however, 
the pink sand is more common near the boundary, 
and especially so within ten or twelve miles of 
places where red granite now is, we must suppose 
it to proceed from decomposed granite, whose loose 
crystals have been scattered to great distances either 
by winds or rains. The grains are rounded and 
very large ; probably some of the hillocks on which 
they are found may have been granite hills. To 
the sands on the heatlis and sand ridges, attention 
must next be drawn. It varies in different places 
as to colour and consistency. That of the Mallee 
Scrub is yellowish and finn, while that of the heath 
is quite white and argillaceous, and like soft pipe- 
clay in winter. It is almost unnecessary to re- 
peat that this sandy soil occupies more than three- 
fourths of the south-eastern district. It remains to 
i few ideas as to its origin. 
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From what will be said in the next chapter, it 
will Ih; seen that, with one or two trifling exccp* 
tioDS, all the rocks of the district belong to one 

■rmation : this is a tertiary limestone, containing, 

lid portioDB of coral, &c., considerable quantities 
of silica. The decomposition of these strata would 
give rise to a calcareous sand, such as that observed 
in the district. But not alone from this does it 
derive its origin. It will be shown, by and by, that, 
prior to the upheaval of the rocks mentioned, they 
were pretty generally covered with a deposit called 
here crag. This was thrown down from numerous 
ocean currents, which, with a large amount of sea- 
sand, carried and stratified about small fragments 
of shells and other marine detritus. This latter 
deposit has nearly entirely disappeared, and can 
only now be traced in a few places, where its great 
kardness saved it from destruction. Tliat its re- 
moval was partly effected by aqueous agency, while 
the land was being slowly upheaved, there can be 
little doubt, but what little has remained after the 
process now helps to form the soil of the immense 
sand districts under consideration. A good instance 
can be seen near the coast of the extent to which 
the underlying rock composes the soil above. 
There the wliole line has recently been raised from 
the sea ; and, tliough the earth ia of a dark colour, 
and contains a good deal of vegetable matter, entire 
shells are almost as common in it as pebbles in 
.vel. About two feet below the surface a hard 

Imefitoncia reached full of shells of existing species. 



'^ If this theory be correct for the origin of sand, 
it remains to bo asked, how, in some places, the soil 
is black (in the neighbourhood of the swamps) and 
in others red (on the limestone ridges), both good 
land, well grassed, and liglitly timbered, while in 
other places nothing but sand is seen, though all 
are resting on the same kind of strata? In an- 
swering this, it must first be remembered that some 
allowance must be made* for varieties of composi- 
tion in the rocks themselves ; for, though they may 
belong to the same age, and even be parts of the 
same strata, yet the local circumstances may vary. 
Thus, the rocks about Mount Gambler often con- 
tain iron pyrites and rock-salt minerals rarely met 
with in other parts of the formation. Again, in 
some places, the rock is of the purest white, while 
in othei-s it is of a dark-red colour, with black 
nodules. To some such circumstance must be at- 
tributed the fact, that on limestone ridges the soli 
is a chocolate colour with the rock cropping out, 
while in the same ridge nothing but sand is dis- 
«niible. I'Ut the black soil of the grassy plains 
3WJuires a different explanation. In the formation 
riTiitc^' two things have had a material influence; 
'^mciv. the lower level of the land, and the perma- 
-^mst- *f » *^"^ ^*^^^ ^^ surface water. It has been 
r sutcd that the good country (grass-snp- 
is generally in parallel bands about 
ttth, and it always has more elevated 
i jMtem and western sides. Now this 
E iiuount of water to collect upon 
k-JKre are none which are not covered 



swamps and marshes, vegetable matter of 
Eery kind gets swept down by the drainage. The 
nposition of this, besides the vegetation of the 

rahes, gives rise to the black soil. The reason 

J the same does not take place at the heath may 
be because the heath is generally on a higher level, 
and therefore so drained as to prevent the accumu- 
lation of vegetable manure. Indeed, this would 
appear to be the case, thougli it has not been ascer- 
tained by actual measurement. There is an in- 
Btance of the kind on the river Glenelg, in Victoria. 
This river has cut a very steep channel for itself. 
Tlie plains through which it runs are sandy heath 
oil the higher parts; but on a large flat, which im- 
mediately borders the stream, the ground is well 
grassed, the soil black, and extremely heavy in 
winter. 

It has just been said, that in all the grassy plains 
there are numerous swamps, and some of great ex- 
tent. The lower level is shown by this, but this 
is not the only evidence. In winter, many square 
miles are in some parts completely covered with 
n-ater a foot or so in depth. This is not seen in 
the heath. It is true that certain depressions, like 
the fiirrows of a ploughed field, cause the water to 
Collect in small pools in winter, but there is never 
much of it in one place, and, even in these, the sand 
is darker and the ground more consistent than what 
is observed in the heath generally ; a swamp will 
also be occasionally seen in the heath, but the soil 
close to it is black and firm. 

The black soil of the plains is, from time to time, 
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npted by blocks of very white limestone.^ 
They are generally flat, rounded, of little thiclmeas, 
and do not appear to be attached to the rock below. 
Such boulders (if the term may be applied to them 
for convenience) are moat common on the grassy 
plains, and they appear to result from lime which 
has been washed out of the soil, and subsequently 
liardeued on the surface by the continued evapora- 
tion of the water, in the hollows in which they are 
placed. Such stones are, however, quite distinct 
from the ' biscuits ' known in the district, though 
■ their origin is owing to a similar process. These 
latter arc found in what is called the ' honeysuckle 
country;' and, as that and the biscuits are very 
peculiar characteristics of the districts, they must 
be noticed separately. 

The honeysuckle country, already alluded to, is, 
in fact, just what its name implies — extensive flats 
or plains growuag little else but coarse rank grass 
and the Banhsia tnlegrifoUa. I must be excused^ 
for turningaside for one moment to describe the tn 
Though singular in appearance, it is far from 1 
a pretty tree. A dark grey bark on a short t 
this giving rise to most irregidar branches, what 
smaller twigs arc covered with wedge-shaped li 
besides being studded over with flowers like a li 
bottle-brush, is the character of the tree, 
the flowers are young they are yellow and e 
pretty, but as the tree is a very long time in flow 
their beauty is quite taken away by the proximifa 
of otlters in various stages of decay. This make! 
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the tree look old-looking, withered, and decidedly 
iinsightly, more especially as age makes it more 
straggling, and the old seed-vessels remain on for 
years. The flowers produce a good deal of honey 
in spring, whence the colonial name. It is classed 
among R. Brown's Proteacece, in De Candolle's Mo- 
noekUtmydea;. From the description given, it will 
be seen that a large plain, thickly studded with 
such trees, would be rather uninteresting. But the 
nature of the soil makes it far more so. It may be 
described as a dark grey pii)e-c]ay, thinly grassed, 
covered wth water in winter, and holes in summer. 
Cattle, by treading about it in winter and spring, 
leave the ground covered with tlieir deep foot-prints, 
so that where the sun has baked the land the surface 
is as uneven as troubled waters. Riding or driving 
is particularly unpleasant in such a place ; but 
what makes them even dangerous is the existence 
of numerous pitfalls, about a foot deep and wide. 
These are made by a small cray-fish, which abounds 
in the plains when it is covered with water. Uow 
such large holes are excavated by so small an ani- 
mal, appears quite mysterious. It must be sup- 
|K>sed that they are guided by instinct to do this, 
in order that they may still have a home long after 
the land has dried up elsewhere. 

The ' biscuits,' however, are the great curiosities 
of this honeysuckle country. These are round flat 
pieces of limestone, of various sizes, as like wine 
biscuits as stones could possibly be. Sometimes 
they are small, that is, about the size of a penny- 
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piece, covering the ground so thickly that nothing 
else can be seen on any side. In other places they 
are quite as numerous, but rather more like dump- 
lings than biscuits, being of a large size and nearly 
spherical. They present everywhere a most sin- 
gular appearance, more resembling a shingly beach 
than a plain far removed from the sea. Generally 
speaking, they are seldom found where there are 
many trees, or where the soil is dark and black. 
Any open space, thinly grassed, with a pipe-clay 
soil, seems to i'avour tlieir growth the most. Per- 
sons would be led to imagine that they are the 
remains of coast action — in fact, that the biscuits 
are nothing more than what they most resemble, 
namely, shingles ; and this would appear more 
probable, because, about fifteen miles west of the 
locality where biscuits most abound, the ground is 
strewn with shells of existing species, showing tliat 
it cannot be very long since the sea was rolling 
where they are found. But there are many reasons 
why this is not the true account of their origin. 
Sliingles are seldom found except in the neighbour- 
hood of cliffs, and there are no remains of anything 
of the kind here. Besides, on all the coast, even 
where there are cliffs, no such things as shingles 
are perceptible, because the limestone is of so soft 
and friable a nature, that if any portions become de- 
tached they are soon worn away. But the strongest 
reason of all against their being shingles is, that a 
much more satisfactory theory can be formed for 
their origin — one also which is grounded on a 
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(Cause which is stUl presumed to lie going on ; it is ' 
a5 follows; — 

It has been already observed tliat the ground ia 
generally pitted over with little depressions, in 
■which the remaining water collects as soon as the 
dry weather sets in. These are the last to dry up. 
In doing so, a small quantity of lime and pipe-clay 
(in which soil they only occur) gets liardened into 
a cake at the bottom. When the summer goes on, 
and before they are quite dry, they curl up to some 
extent, becoming detached from the ground, and, 
when quite hardened, the atmosphere and rain, 
daring the ensuing winter, give them their rounded 
form. That this is the whole of the process may 
be easily perceived -by any one who examines a few 
oi the biscuits where they are thickly strewn, and 
(then "every stage of the process can be seen. Where 
"there ia more lime and pipe-clay, the mud (forsuch 
it is) gets detached in large fragments, and this is 
■the cause of the big spherical masses. Where they 
are very small and thin, they appear to be formed 
&om a large sheet of hardened sediment, which has 
cracked away and become subsequently broken 
»raall by the weather. 

This explanation, simple as it may appear, would 
hardly be thought of at first sight. The appear- 
ance of the plains, with scattered small rounded 
-stones, is so original and peculiar, that one might 
pass, wondering over them, a hundred times, with- 
; a satisfactory explanation occurring to him. 
'Jiad yet, how simply they tell their own story when 
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examined; so true it is that natural phenomena 
are open before us like a book to read from, if we 
wiU only pay attention to every word and letter, 
to everything presented. However, there might 
arise cases where these stones would form a great 
puzzle to a geologist. Supposing the land were to 
be submerged again, and covered with another 
formation ; after an upheaval, a geologist, finding 
a bed of these rounded fragments of irregular sizes, 
would scarcely be inclined to attribute their origin 
to the real cause. 

It may be mentioned, that some of the ' biscuits ' 
are covered with small mamraillations or rounded 
protuberances, sometimes so far raised as to give 
them the appearance of a piece of a nullipore coral. 
As this is a constant form, and does not vary much 
in the different specimens where it is found, it must 
be due to some more regular cause than the weather. 
Unless they arose from the splashing of rain-drops 
from pools highly charged with lime, no other 
cause can be assigned ; and that this is not a very 
unreasonable hypothesis will appear from what will 
be said at the end of the chapter. Some of the 
'biscuits' are also rather curiously honeycombed, 
and appear like fragments of scoria!, but this is 
clearly due to weather-wearing. 

In places where there is a mixture of sand and 
pipe-clay, and, consequently, where the flora is of 
a more diversified character, possessing often many 
varieties of the Eucalyptus and Acacia, the soil has 
another remarkable peculiarity. It is known by the 



•ovincial name of' Dead Men's Graves,' or ' Biscay 
Country' — names whieli are disagreeably expressive 
«f the real state of things. Large tracts of this 
kind of soil are seen to be covered with mounds just 
'like graves in a churchyard, only far more closely 
packed together than in the most thriving of our 
intramural cemeteries. Sometimes tiiese mounds are 
two or three feet high, and then they are rounder 
in form ; but,more commonly, they are no more than 
afoot in height, and then they are long and narrow, 
exactly within the requirements of the name they 
bear. They are never seen, except where there is 
ft good deal of surface-water in winter. Those who 
have had an opportunity of watching them during 
al] seasons of the year, maintain that, during the 
rainy season, when water has collected around them, 
©me of the rounder portions may be seen to lieave 
Bp and down in little bubbles, and the water all 
ibout has a frothy appearance, as though fermen- 
lation was going on. This I liave never observed; 
sot, as the account agrees very well with certain 
Suits, and, moreover, corresponds with a theory I 
liould have been inclined to propose for the origin 
f some of these mounds, the observation is highly 

"obable. 

The water on these flats, no matter what is the 
iolour of the soil, is of a very milky appearance, 
wen when in small quantities. When some of the 

(oonda are dug into, and the rock upon which 
hey lay is exposed to view, at a very moderate 
leptfa, it is not a limestone, but a magnesian lime- 
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stone or dolomite, very compact and hard. Now 
the strata, as will be shown subsequently, to which 
these rocks belong, are full of corals, and more com- 
monly brj-ozoa corallines. These possess a large 
quantity of magnesia, more, indeed, than any other 
fossil.* At any rate, I have ascertained by analy- 
sis that the quantity of magnesia, not only in the 
rock but in all the springs which proceed from 
it, is very large indeed. Now, though it is mach 
disputed, nmoiig scientific men, what is the precise 
origin of dolomite, yet it is considered pretty nearly 
proved that it is not always produced by the same 
cause, and it is generally recognised that pseudo- 
mori>hic action causes it, and this action takes place 
more frequently at the surface of rocks than any- 
where else; very probably, therefore, the fermenta- 
tion observed is the result of the chemical action 
of carbonates of magnesia and lime upon each 
other, and this action gives rise to those mounds 
whence the gas escapes and where dolomite is 
found. Water would appear to be the exerting 
cause, aided, no doubt, by the warm temperature 
which prevails in this climate. As to what is the 
nature of the action, or what kind of gas emanates 
from these bubbles, cannot be more than guessed, 



• Foruhamraer analysed a great many ahells to prove this, and found 

htl, while univalves aueh as the Cerithium tehtcopicum and Naut3ti» 

Mnontained, respectdvelj, only such small quantities ofmag^ 

■ 0'1WI| 0-118 per cent., CoraJs, suth m the lti» hippuru or 

4 nMle. contnined lu much m U'3G3, 2-132. Dana, also, in 

k )nviMtl|[«tiiai* on ddbmite, proves that corsJIine rocks contwa 

tUiuvUuiL'* lUQtM than tlS per ci^iit. of ciirbonat^ of magnesia. Species 

o{ ibw i*U ttlv Wiy I'limiiiuu in the strata hero referred t«. 
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wilkout observation J but, as doluitiite 13 pmved to 
tt- a double salt of magnesia, lime, and carbonic 
acid, the proportions of which have not been ex- 
actly ascertained, probably the gas is carbonic 
acid, more being in the lime than is required for 
ihe salt, and becomes, consequently, liberated. But 
this is mere conjecture- 
To prevent this theory being applied too widely, 
it is not meant to account for the origin of all 
the broken country — or even of all the mounds — 
which occur in the same locality ; the greater 
proportion of them are undoubtedly due to the 
unequal effect of water upon the soils on which it 
lays. Certainly, the limestone alone cannot be 
considered a proper accounting cause, for these 
mounds are found in places where there is no lime- 
stone at all; neither do they occur eveiywhere, 
ihough the same rock be present, and the surface 
©vered with water for a long time during the 
nter. 

I am almost tempted to stray out of the limits 
5 which this book should be confined, to speculate 
Bpon one very peculiar feature of this district, 
mely, the distribution of the frees. There have 
i^ady been described localities which are covered 
with trees of only one kind, as the filaliec Scrub, 
the Stringy IJark, and the Honeysuckle country, 
^ain, in the southern parts of the district, every 
Available rise is tenanted by a great variety of trees. 
JThcrc are parts of the Mosquito Plains barely 
lanted by any trees at till; in fact, many square 



miles could be picked out growing nothing but 
grass. What is the cause of this? As there are 
great doubts in my own mind whether I could 
throw any light upon the subject by the few ob- 
servations I have made, I will not dwell further 
on the subject than to state one rule which appears 
to me to be universal here. Wlierever there is an 
elevation, no matter how moderate, provided it be 
sufficient to obtain drainage, and has any kind of 
soil fitted to support vegetation, trees will abound, 
thicker, perhaps, in proportion to the shelter they 
receive : so true is this that the converse may almost 
bo relied upon ; and, whenever trees are found more 
abundantly in certain spots, these may be considered 
higher than the country immediately around, even 
though the diflFerence may not be perceptible. Per- 
haps it will be a sufficient excuse for this digression 
to mention, that from minutire of the kind a good 
idea can only be obtained of the aspect of the 
district I wish to bring before my rcadci-s. 

Some peculiarities of the swamps must yet be 
mentioned before this cliaptcr concludes. As to 
their living inhabitants, their name is legion. A 
small fish is common to them all. Though often 
seen by me in the water, it has never received a 
closer examination. The bones of them may be 
found, from time to time, embedded in the mud. 
What is somewhat curious, these fish are found in 
small waterholes wliich have no connection with 
any running stream, and have been dry all the 
summer. The natives call the fish Lap-lap, and 
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Bern to be fond of them, though 1 have never seen 
My larger than about two inches long. There is 
^Efeo the cray-fish, already alluded to as occurring in 
the plmns. The shells of these are also very fre- 
quently found embedded in the mud. There are 
also the usual amount of fresh-water moUusca. 
The species of these vary in number in different 
localities. Thus, for instance, in the neighbour- 
Iiood of Pcnora, the Liinnea stagnatis, or a spc- 
ries closely allied, is very common. Some of the 
swamps are full of them, and those which are 
shallow and become dry every year have the bottom 
whitened over with their numerous thin and tran- 
sptirent shells. Thus are fresh-water beds formed. 
On the Mosquito Plains a variety of the Paludina 
is most common, but their shells are never very 
niunerous. In some of the brackish lakes above the 
jilaina the mollusca abound most, and are really 
a most Bingular feature. At a place called Lake 
Roy there are several salt or brackish marshes, 
covered with the usual tangled dank vegetation. 
One, however, is rather clearer than the rest, and this 
I has all round its margin what appears at a distance 
K&ot unlike a bank of sand. It ia entirely composed 
i small shells of frcsh-i\ater mollusca, being, as I 
Blielieve, a species of Paludina. None of them are 
Riore than about half an inch in length, and very 
T attain even that length, so the numbers may be 
1 when they fonu a deposit several feet thick 
■Siany yards round a lake certainly more tiian half 
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a mile broad and long. There is a singular scarcity 
of land shells all over this district. I ucver met 
with any but a few of one sjiecies of Succinea in 
the sand-drift near Guichen Bay. There are a 
great many varieties of the minute crustacean 
Cypris in every lake, but more especially in the 
water which has collected at the bottom of caves. 
In some of tliese little subterranean lakes at Mount 
Gambler the water actually looks turbid from their 
immense numbers, and, if a little of the mud 
taken from the bottom and examined, it will be 
found to consist almost entirely of their shells. 
The Cyclops vulgaris is also extremely common 
here as elsewhere, and serves in like manner to give 
tlie water a troubled appearance, so numerous does 
it at length become in some of the swamps. Many 
other of their li\-ing inhabitants might here be 
enumerated, but they would, from the above speci- 
men, forni but little exception to what are found 
in fresh and salt water. As yet, my attention has 
very little diverted to the microscopic forms occur- 
ring in them, though I have no doubt there is a 
very rich field open to the investigator, not only 
for Infusori(F, properly so called, but for many new 
varieties of DeshnadcB and Diatomacecn. The sands 
also, which arc so very plentiful in tliis district, 
have shown that in many instances they are entirely 
composed of the siliceous shields of DiatomacecB. 
In one cave, indeed, where the sand had the con- 
wstence of white flour, and appeared somewhat 
different from the arenaceous deposits in other 
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icalities, it was found to be wholly composed of 
le finistules of these minute beings. 

It is worth while here to mention two other 
iramps which are remarkable for their deposits, es- 

xially as there will be no other place in this work 
there they can be conveniently noticed. One is 
I fresh-water lagoon, not very far from Guichen 
Bay. It is shallow and dries annually, and then 
tte bottom ' and sides seem to be encrusted with 
S white efflorescence very much like salt. Many 
perBons who- have been constantly passing this 
hte assured me that the lake water was salt, and 
that the white deposit was the crystallised salt. 
On examination, however, the water was found to 
be fresh, and the deposit no other than an amazingly 
thick groirth, of a very white variety of the com- 
1 Chara* The quantity of this little plant is 
tnormous, since it covered the whole bottom of the 
lagoon, and the banks are formed of broken por- 
tions, some inches in thickness. The other lake 
"Worthy of notice is close to the sea, very deep, and 
with its banks crowded with a rank vegetation. 
One of the shrubs found there occurs in no other 
Jart of this colony, so far to the east, excepting on 
\ few spots near the shore : this is the Corct/tro- 
itylis Schultzeiiii. The waters of the lake are very 
*alt and bitter, and of a dark yellow colour. It is 
BO highly charged with lime and magnesia that 
pieces of wood and roots of trees plunged into it 

L«ke WftUflco, ftnother fine sheet of wafer, b covi^rod with it vi'ry 
(rrowth if VaUitneria njiiralU. 
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become in a very short time enamcUed witb lime- 
stone. Tbere can be little doubt that, if left long 
enough, it would change the texture of the inter- 
nal parts of the wood and partly [jetrify it. The 
bottom is of very soft clay, so deep and finely 
levigated that a pole may be plunged ten or twelve 
feet into it with a very small pressure. What is 
very singular, the lake, though scarcely a hundred 
yards across, abounds with fish. I have been in- 
formed that it was the Custom of persons fishing 
on the coast to place very small ones in this lake. 
Some of them are now very large, and how they 
exist in water so highly impregnated with salt is 
certainly curious. 

In mentioning that some of the swamps have 
high banks of vegetable mould round them, it 
should be stated that these have sometimes been 
found by me to contain bones of small marsupiiila 
of existing species, at a very small depth below 
the surface. It is easy to understand how these 
become embedded there. During the summer, the 
swamp being dried up, the bottom becomes a place 
of resort fur vegetable-feeding marsupials, as the 
grass is longer and greener there than elsewhere. 
Here the smaller ones frequently fall a prey to the 
eagles (Aquila fucosa) and other bii-ds of prey, 
unfortunately too common in the district, who 
leave the bones after devouring their victims. I 
have frequently met with remains of this kind when 
riding aci-oss the dry swamps. The westerly winds 
in winter lieap these up with the other detritus on 
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> the mounds. Bones of larger animals have also 
sen found in the same sort of place, but not in 
^liis district. At Lake Colac, not far from Geelong, 
on a huge mound, near the lake, a great quantity 
of very large bones were found, as I am informed 
by a gentleman who resided near there. Probably 
they were bones of that large kangaroo called the 
Euro, which is only now found in the very far north, 
tiut which, from bones in ray possession, obtained 
from caves in this district, must, at one time, have 
flourished as far south as this latitude, which is 
little, if any, to the north of Lake Colac. They 
might, however, have been bones of the extinct 
marsupials, similar to those found on the Hunter 
_ £iver, New South Wales. 

H The animals to which the bones belonged very 

HKkely perished in the soft mud of the lake, in 

attempting to get water. Similar instances are of 

daily occurrence. Persons unacquainted with the 

locality are often astonished at the quantity of bones 

of cattle, sheep, and horses which are round some 

of the deep swamps, which must have accumulated 

^Bonng the last seventeen years, as the district 

^■m not been settled upon longer. But in every 

^ary season the mystery is solved. The poor ani- 

iiibIs are driven by thirst to go far into the mud 

ifore they can reach the water, and, being unable 

I extricate themselves from thence, perish, and 

■.ve their bones to be embedded or washed up 

bring the ensuing winter. Kangaroo, wombats, 

I will only be found near watering-places in 
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summer, and tlie latter, though they burrow in dry 
places, will often go a very long distance in search 
of water. It is curious to remark, that though I 
have seen hundreds of" kangaroo in different places, 
at all seasons of the year, I have never but in one 
instance seen any of them drinking. 

This chapter has been devoted to the description 
of those formations where geological relics may be 
found from what is now taking place. There is no 
other deposit of bones found, except in the crevices 
of the limestone rock, where, in consequence of the 
drifting of the winds, or by the force of rains, little 
masses of relics of existing animals may be looked 
for. One instance will suffice: — At a round water- 
hole, near Mount Garabier, caused by the falling 
in of the rock, little drifts of what look like roots 
may be found on the ledges of the strata above the 
water ; they are composed of broken fossils from 
the rock above, withered leaves, roots, and the 
bones of native cats {Dasyurus Mmiffii), which 
live in these crevices and prey on birds, &c., and 
some birds, in which those of the young of the 
native magpie {Gymnon-hina leuconota) are the 
most common. In some cases, the water charged 
with lime drips from above, and forms these into 
a conglomerate, which would be easily mistaken 
for part of the limestone strata, if the observation 
were not carefully made. 

This rather lengthy chapter must now be 
brought to a close, and we pass on to the deposit 
of coralline rock, to which so many references have 
been made. 



NOTE TO CHATTEn IIT. 

Thn^ U a cminus cinrumstance conneoted with thceo swamps i 

vhich hare ad imdergroimd ilrajnage, which, in any other than b new 

Munttj, would eurely have beea intested with some ghoatly legend. 

EtWT CTcning', during spring and the early p»H of Bunimer, dwlBrtt 

gtMUungs ore heotd, like the lowing of a large herd of cattle, and very 

^Tescoiiuit, near a few swamps, euch, for inal&nce, as that situated n 

r. Ponald M'Arthiir'a station, Umestone Ridge, Generally, three 

h echoing sounds are henrd, and thou about half an houz's repose. 

t bnliere the sounds are entirely due to a column of air resisting A 

Rcolnnm of water, which is draining through the limestone, and Hnally, 

g driven bock or forwards, according to the periodical incrensa of 

■Uie weight of water. To one ignorant of the cause, the sotindti are 

Finnamful and startling in the ustreme, and they are not heard in the 

B day, probably because there are so many other soimds of cattle, &c., 

I to mingle and be confused with them. 

Dn the coast also, where there are sand-etones (tiibo subseijuently 
pokcn of), noised like distant artillery are heaid on windy days. I)r. 

1 mentioiw these sounds as being very common on the sandy . 

ts of the coast of England, and is at a loss to assign a cause. It 

seems, however, to be in someway connected with lai^e collecliona of 

■and. Sturt mentions that when in the Australian desert, surroundi^ 

by the high hills of red sand of that inhospitable country, he was 

Kaitled one morning by hearing a loud, clear, reverberating explosion, 

fl the booming of artilleiy. The next morning he heard it again, 

iThe motnings were calm and clear, and they were at least 000 miles 

lAmn the setUed districts. My brother (Mr, T. A. Woods), when at 

■Voaot Serle, in the horseeboe of Lake Torrcns, which is a very sandy 

t, baa Ireqiiently heard the same loud booniinga on fine clear days. 

KRiciy seemed to cntue with a startling echo from the sandhills, and 

Iwnted fora long time among the hills. Mitchell and Sturthnve 

Ibhaerred the sajne thing in other parts of Australia. May the cause 

ithesiniUnr to that which makes the sand musical at Eigg (see ■ 

Bngh Miller's ' Cruise of the B^sy,' chap, iv.), the sonorous moving 

' t Reg Rawan, Cabul, and the thundering sand of Jabel Nablous, 

b Arabift Petrwa? In the latter case, tUf mere falling of the sand 

B th« lock beneath made a soimd like distant thunder, and caused 

te neks to vibrate. The ultimate cause is quite unexplained. 



CHAPTER IV. 
THE ROCSS. 

EICATA 0» TBI rlAIS. TBEIK rxITOKMITT. OUBACTEB OF 

TflB aoaa. — boiucstujtt <tt isx bcss. — fiisisiBrnoN 
or mmm — sum nrrs kative veua — flkt layers. 

THXU OCHSH. SlTAKATKOf OF SILICA. ISOX mUTSS 

AXD MXX ULT. £«LT rjUEl mSBIl. IBTOZOL. ACfiBE- 

SAT10V or FOSSILS. — Asc or thb icss. — cokals. — mow 
Mposmi). — rxETAiLDni ivnaiiiA. — comtakimk of these 

BEDS VUB IU3IAntS or ODCAL KEXTS. — DimClTLTT AS TO 
TnZ SATtr>t£ OF THE COBAl- EXTI3CT OT THESE BEDS. 

HAVING occupied some considerable space in 
the description of what is seen on the surfece 
of this part of South Australia, that is to say, the 
physical features, the soils and their products, it 
now remains to describe what peculiarities are 
next in succession, thus bringing us to the con- 
sideration of the rocks. The district has already 
been described as an immense plain, with very few 
elevations of any kind, and certainly none that can 
be considered hills. Under such circumstances, 
very great uniformity in the underlying strata 
must be expected, and, therefore, very little geo- 
logical variety; for abrupt transitions from the 
rocks of one period to those of others far removed 
in a;;c are only found in IiiUy countries, where 
tlicrc lins been much uplieaval denudation and 
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general disturbance. Near Adelaide, for uistance, 
where bald and rugged hills are common, the most 
sudden changes are observed in the nature of tlie 
strata. Thus, Mount Lofty is a metamorphic 
rock, continually changing in its gullies to slates, 
imrphjTies, schists, and black limestone, and these, 
again, are often covered with tertiary limestone. 
It must be stated, however, that uniformity is the 
rule rather than the exception in Australia, and 
perhaps there may have been less disturbance 
altogether in the southern than in the northern 
hemisphere. At all events, the locality now under 
consideration is of a very uniform character, there 
being a large territory occupied by one formation, 
and this without alteration of level, break, or 
interruption. 

Of the large area spoken of in the previous 
chapter, and covering many thousand square miles, 
the series of strata all belong to one period and 
have been fonned under the same circumstances, 
Bid, in all probability, during tJie same geological 
period. Tliere are only one or two exceptions to 
tiiis continuity, and these are not breaks but 
patches, where a more modem deposit lies above 
the older and larger strata. The lowest and oldest 
*ill be first described, because they are the most 
important, and a knowledge of their characters 
enables us much better to understand the circum- 

Emces under which the others are formed. The 
ture of the rock now first deserves attention. 
At about four feet below the surface (sometimes 
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less, though seldom more,) a brittle white limestc 
is met with. It is generally friable, and, 
much decomposed, contains no fossiU. liy dccoi 
position is meant that it is as fine as flour \ 
dry, and run through in every direction 
little veins of clay, which are very like in colour 
and consistence to the chocolate soil above the 
roct. This goes occasionaliy to some thirty feet 
below the surfiice, though sometimes not so far. 
It is, at times, entirely absent, then regular signs 
of stratification occur with the commencement of 
organic remains. Here the rock changes its 
nature ; instead of being loose and friable, it is 
hard and close. It is quite white, resembling 
chalk, being easily cut with a saw, and, tliougli 
rather soft, answers excellently for building pur- 
poses, giving rise (from the easy manner in which 
it is worked) to a more decorated style of archi- 
tecture than is usually met with in the bush. 
There art no marks of stratification in small 
portions of the stone, but where a large section of 
the beds is seen such traces are very distinct. It 

M there observed that there are strata occurring 
^wry fourteen feet with great regularity, and in 

iwwrly every case parallel with the horizon. 

ItVU latter fact shows that there has been no 

liySt*** upheaval. The structure of the strata is 

.>i till' same in every case. In genera], 

I'vkmils are large, and containing many 

the stone is very hard and du- 

I there are only bryozon fossils, or 
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iraminiffrous remains, tlie atonu la mere powder 
hen disturbed. In the latter case, the only thing 
hich gives it the least consistency is the occur- 
:nce of twisted concretions, whose appearance 
'and origin are best treated of in a subsequent 
chapter. 

It is generally remarked that the different 

strata preserve distinct characters. Either the 

bivalve shells will predominate, and then the 

whole stratum be firm and hard, or else they will 

ibe entirely wanting, and the stratum soft and 

.jKJwdery. Sometimes a stratum will be found 

with a character more or less between the two, 

but this is unusual. Without stopping now to 

examine the nature of the organic remains, any 

lore than to state that the most passing exami- 

lation shows the rock to be nothing else than a 

ss of fossils cemented together, and even the 

[ust is seen by the microscope to teem mth the 

ilics of life, several other peculiarities of the 

,ta have now to be mentioned. 
The stone lias been described as very like clialk. 
'his resemblance might be ascribed to the whole 
irmation. Many analogies might be here men- 
tioned, but two things which make the likeness 
very striking are here selected: these are 'sand- 
pipes' and layers of black and white chalk flints, 
'he first are well known to those who have exa- 
lined any of the chalk-beds of Europe. They are 
[escribed by Sir 0. Lyell as 'deep hollows of a 
'lindrical form, found penetrating the white chalk, 
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and filled with sand and gravel.' They all taper 
downwards, and end in a point. As a general 
rule, sand and pebbles occupy the central parts 
of each pipe, while the sides and bottom are lined 
with clay. Tbe strata under consideration are foil 

^fS these. When a section of the rocks, they arc 
. in great numbers, some about eighteen 

i 1bc1k8 in width, and not extending below the first 
stivtom ; others are wider than two feet, and 
going to a considerable depth. Sir Charles Lyell 
s these to have arisen, in the first instance, 
: action, and to have been subsequently 

' defined by the action of water charged with car- 
bonic acid, which would dissolve and decompose 
the limestone. The clay in the stone would be de- 
rived partly from the disintegration of the stone 
and partly from above. This is the theory received 
at present. Two circumstances observed here tend 
to bear out its truth, T\Tienever the limestone is 
decomposed, it gives rise to clay very much like 
what is found in these pipes, and their cylindrical 
form is due to a process which is seen at present 
in operation on the coast, lii the latter place, 
wherever the sea has mucli action on the rocks, 
the pipes are seen in every stage of their formation ; 
sometimes as a mere basin, where the water col- 
lects and dissolves the limestone; in places as 
little wells of varjing dt-pths, and in this and every 
other instance lined with a coating of laminated 
limestone nil round, so that the surface of the 
outcrmoBt coat forms a continuous lining to the 
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fipe. It does not appear why these should form 
eo rapidly as they evidently do. In other respects, 
the phenomena may be explained by supposing 
the sea-water to dissolve the limestone and re-pre- 
cipitate it with some of its own salts round its sides 
during the evaporation of the water. The solvent 
power of the water, and not the violence with which 
it is dashed into these pipes, can be alone looked to 
for an explanation, for the process goes on in those 
which are only filled by rain. There will be occa- 
won, by and by, to mention these pipes again, in 
connection with the so-called foasil-trees so common 
on the Australian coast. 

Xest to these pipes in resemblance and in inte- 
rest are what are termed the ' native wells,' These 
ftre round hollow tubes, going to a great depth 
(generally the water-level), three or four feet wide, 
and bearing considerable likeness to an artificial 
well. Between Mount Gambier and Mount Shanck 
the ground is studded all over with these wells ; 
tome are as wide as five feet, and have been 
Bounded with a hundred feet of line mthout find- 
ing bottom, though water has been obtained at 
depths varj-ing from sixty to ninety feet. Their 
origin must Ix; different from the sand pipes. They 
are, perhaps, connected with caves or reservoirs of 
water underneath, and when, in consequence of 
tome original depression in the ground, tlie water 
was able to rest upon the limestone and decompose 
it, a passage was easily formed to the water-level 
below. This ia merely offered as a suggestion. 
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One fact (probably of not much importance either 
way) may be mentioned : — The ' native wells,' as 
they are called, are only seen where caves are com- 
mon, and where the ground in the vicinity sounds 
hollow on percussion. At a cave in the township 
of Mount Gambier, where a long subterranean pas- 
sage is filled with water, se^■eral of these natural 
wells lead down to it, and one or two may be 
noticed where a section of the strata is seen, and 
(he decomposing rock in one well has not yet 
reached the cave. Though this is broad, it is filled 
with clay, while another narrower has bored 
through and is empty. 

The nest point of resemblance between these 
strata and the chalk is the occurrence of layers of 
flint similar to those met with in the latter forma- 
tion. Their characteristics are almost the same as 
those found in Europe, being most frequently black, 
containing sponges, corals, spiniferites, &c., im- 
bedded and occurring in layers. Some of them 
are large and rounded; but at one place on the 
coast (Port McDonnell) they occur in sheets of 
very great exteut, and about two or three inches 
thick, and are quarried and used as flags. It is 
stated by those who have bad much experience as 
well-sinkers in this neighbourhood, that a layer of 
them is always found immediately above the water 
levfl, and, as far as my own observation goes, the 
ittnita are generally parallel with those layers. 

ll IB generally admitted, by those who have 
written ou the subject of the chalk flints, that they 
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derived from the filtration of ailica through the 
.ta, but it has not bten satisfactorily explained 
ly they should occur in layers, nor what is the 
nature of the process by which silica acid becomes 
tree. Perhaps one circumstance lias been over- 
looked in the theory of filtering through. Though 
irater will dissolve a certain amount of silicn, it 
^"ill much more readily dissolve carbonates of lime 
aiid magnesia. Supposing each to have been dis- 
solved in small proportions, silica should have been 
the last to filter through, because its specific gravity 
is less than either of the other salts. It may be 
that chemical action goes on between the carbon- 
ates of lime and magnesia, in the formation of 
dolomite, which contains a very small portion of 
oEca, and that, mechanically mixed,* this leaves 
le silica to aggregate by itself. Sea water does 
not contain much of the latter mineral, and 
coral scarcely more. Sponges, however, and their 
spicula, contain a great deal, and the shells of 
infusoria are nearly entirely composed of it. 
Both are most abundant in the sands on the 
coast, and may probably have heen so where the 
flints are found; in fact, the latter often contain 
fossil sponges as a nucleus. That chemical changes 
do take place in the rocks, and lead to an associa- 
tion of minerals of one kind, is seen, from another 
"t of the same fonnation, at Portland, Victoria, 
lere there are many veins of soapstone occurring 
the strata, and running through them without 
• Forcliiiinnier. 
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ftDT appearance of a break or dislocation in d 
rock. I 

It may be remarked, as serving to elucidate tl 
origin of such nodules, that they are only food 
■where the beds are proved to have been deriva 
from coralline and coral beds, rich in fossil corn 
bryozoa, sponges, and iniusoriffi. The beds no] 
described are tertiary, certainly not the only onJ 
which contain flint — features at one time stifl 
posed to be confined to the chalk. Tliere can n 
no doubt that observation is much wanted aa to til 
manner in which silica may be depositetl by filtri 
tion. Quartz veins of segregation are familiar ■ 
every one, and there will be yet occasion to descria 
instances of segregation whicli will prove that! 
great deal has yet to be learned before a com|Hii 
hensive theor}' can be formed, which account tm 
the many and various facts met with. Mr. Sorbji 
important paper on the microscopic structured 
crystals (read before the Geological Society, Dec^l 
ber 2, 1857) is something done in this particuln 
Aa this has shown where the field lies, its valid 
I scarcely be overrated. It has thrown ligH 
B all before was gloomy conjecture. Thoun 
9 Uieory would as yet be premature, yet geoln 
b ran already see which way facts tend, and ■ 
there is something to work upon — ai 
f tot the thin edge of the inductive wedgoa 
t bet of the strata being similar in compd 
t iIk chalk, besides containing flints am 
■Hctit mislead superficial observers, wbi 
, to think the two depcS 
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its idonticol. This is one of tlie many examples 
of tlie fallacy of laying any stress on such charac- 
teristics. Physical properties (if the term may be 
■flowed) may produce the same results in strata 
TftBtly remote from each other. In all cases where 
wch grounds are adopted as part of a classification 
it would be well to be sure that peculiar circum- 
stances may not produce such resemblances where 
(Ussumlarity exists in every other respect. Had 
this precaution been adopted by the earlier geolo- 
gists, the science would not now be encumbered 
with such ambiguous terms as red sandstone, oolite, 
IQountain limestone, &c., &c. It may even be 
doubted whether, at the present day, definitions of 
depoMts included in any geological period are not 
encumbered too much with particulars of stmc- 
tore. This is a great embarrassment to the young 
itudent in remote countries. Fossils should alone 

B relied upon. This is one of the many instances 

f the superiority of a natural system of classifica- 
ion, even although an artificial one may be useful 
it times and always easy. 

In addition to flint layers, other minerals are 

bund : they are iron pyrites and rock salt. The firat 

t uncommon ; it is only found near flints, which 

s much reddened by the oxide of iron. It hangs 

wn, like small stalactites, in cavities in the 

»ck. The colour outside is a dark-reddish brown, 
ke fracture showing yellow crystals of feeble 

rilUancy. The rock salt is hard, massive, and 
paque, so purely white as to be easily mistaken 
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for quartz. Very little has been found. It occurs 
on the iip]>er side of the great divisions into which 
the strata are divided. Being found in cakes, ita 
external aspect is rather singular, such, indeed, as 
to make it with difficulty distinguishable from the 
rock by which it is surrounded. The upper side 
is covered over with a crust of dust, like the pow- 
dery rock, which looks as if it had fallen on the 
salt at a time when it was in a soft state, and to 
have become subsequently agglutinated by drying 
on. The ap|)earance is very like the surface of diied 
glue on which sawdust had been sprinkled while 
warm. No doubt the cause has been the deliques- 
cent nature, which melts in damp moist weather, 
and hardens again in drier seasons. Its existence 
here is not easily accounted for. Whatever may 
be the theories with regaixl f o rock salt when it oc- 
curs in lai^e beds or pans, or when it is associated 
with volcanic emanations, as in the Carpathian 
Mountains, certainly no such theories will apply 
here. There is nothing in the rock where it occurs 
different from places where no rock salt is found — 
no traces of anj-thing like an immense evaporating 
surface^ and so its presence is simply an enigma. 
Perhaps sea water might have flowed do\vn the 
cracks of the rock, and have become evaporated as 
fast as it was supplied; but it must be owned that 
nothing has been sten to bear out the idea. In 
this case, it would be too gratuitous an hypothesis 
to adopt the theory of clicniical action as a cause, 
acting in a similar manner to that in which dolo- 
mites, pyrites, and flints are produced. 
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It may be mentioned here, though more properly 
telonging to another chapter, that salt pans, or 
fsalinas,' are not uncommon in the district. These 
e immense basins or swamps, filled with brine in 
die ninj season, and in summer the water evapo- 
Tates, leaving a thick crust of salt in the bottom, 
white and glistening, giving the appearance of the 
ground being covered with snow. Such places as 
these serve to supply the country round with salt. 
It is not of a good description, being generally very 
coarse and dirty, somewhat bitter in taste, and 
alwB)rs containing a small admixture of sulphates 
of lime and magnesia. Hound most of the lakes 
diere is a border of whitish nnid, of a very fetid 
)dour, and in this large crystals of gypsum and 
latron occur. 

There is no difficulty in accounting for those 
leposits. The land, indeed the whole coast, is known 
k> be slowly rising from the sea, and these pans 
lave been, in turn, depressions near the coast, sub- 

t to occasional inundations from the ocean. Of 
»urse the continued evaporation of such casual 
idditions would cause a great deposit of salt in the 
bottom of the lake, which would remain long after 
the time where upheaval had placed them beyond 
ixe reach of the sea. Even a large body of salt 
iiaQ be accounted for ■without supposing any com- 
nunication with the sea after a slight upheaval. 
Fhere is a large lake, known as Lake Kllza, not veiy 
&r from Guichen Bay. It has no communication 
with the ocean, and has once been much deeper 
than it is at present. It has become evaporated 
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into an immense shallow pan. The water is ex- 
cessivelv salt and buoyant. No one can donbt that 
by the time the whole has evaporated there will 
be an immense quantity of salt, arising from the 
large body of sea water which has dried up. 

After having given this much attention to the 
substances occurring in the rock under considera- 
tion, let us return to the rock itself. It is, as before 
observed, of various consistency, sometimes fine 
grained, and containing no fossils ; at other times, 
exceedingly rich in them. Where there are none, 
the stone seems to be nearly a hardened lime 
paste, such as might have been derived from the 
comminution of small CoralUnes and Foraminifera. 
Doubtless an Ehrenberg might discover vestiges of 
an animal life in them as distinct from the micro- 
scopic world of Europe as they themselves are from 
the large fossils by which they are surrounded. 
Very delicate appliances for microscopic investi- 
gation were not within my reach, but what has 
come under notice shall be here specified. It must 
first be mentioned, some fossils of this deposit were 
sent home to the Geological Society in 1859. From 
the dust accompanying some of them, T. Rupert 
Jones, Esq., F.G.S., was enabled to procure many 
Foraminifera. He stated that they were mostly of 
Pleiocene origin, and showed a sea bottom, which 
must have been covered with at least between 200 
and 300 fathoms of water. This, it may be pre- 
sumed, is oiily on the supposition that the animals 
lived where their remains were found, and were not 
brought from a distance. It will be easy to show 
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icreafter that this supposition cannot be applied 
For the purpose of searching Foraminifera., 
tbe finest dust was taken and sifted through mualin. | 
The dust which came through, on being placed 
under the microscope, appeared full of microscopic 
ibssils. It would be useless for me to attempt any- 
thing like a classification without any museum to 
which I could have recourse for the comparison of 
^(ecimeus; it will be sufficient, however, to men- 

, that, thougli the dust was composed entirely I 
i fossils, they all seemed to belong to D'Orbigny's ' 
rder of Monosfega, that is, of shells comprised in 
I single segment or chamber. If there was any ex- 
ception to this rule, it was in the occurrence of what 
iqjpeared to me to be a small Cristellaria ; there may 
; been other fossils, but my skill in microscopy 
^as not sufficient to enable rae to detect them. 
With the lai'ger dust which remained after the sift- 
ing the variety was much greater. In addition to 
inconceivably small fragments of Bryozoa, almost 
avery variety of Foraminifera might be found ; in 
fact, the atone was a mass of them. They were 

* ffince writing tbe above, the fullovring' remarks hove been made 
Btlie 'Quarterly Journal of the Qeological Sodelj, 'on the subject of 

le fbaails aent home by me, by Profesaor T. Rupert Jones, F.G.S, ; — 
■moll portion of this deposit hiu yielded eereml Foraminifera, 

lely, PiJj/morp/uHa laetea, Tbjfw/an'ii pygmcca, T. afffflutiHona, 

Hgtriita builoSiiet, CaigUhtUna vhhinga, Umaliita SertMetiaaa, 

fetefaJKi Ungrriana, S. Haidingirrii, R. retievlnta, H. {Aanmaliim) 
nttda (rare — thu rest wore marked niore or leaa commiin). The 
kbove-named Ilhizopods exist at the pr«9CDt dsy, and, for the most 
part, in mtlier d<?pp water, at from 2(X) to 300 fnthoma. It would hence 
^peW that the &ngineutary Bryosiin fnrmingf tht> mnea of the deposit 
mre washed down from n hipliur xone, end mingled with the Forami- 
MfAra inluihidng deepwnter.' — Geological Society's Journal, November 



opaque, but it seemed to me that the foramina 
were visible on the surface in the shape of minute 
granulations. 

The coarser the dust the more numerous the 
fossils, and the greater the variety.' It is impossible 
to say wliether the species were similar to those 
found in the chalk and other strata elsewhere. It 
is very probable, that though so great a diversity 
exists between the fauna of this and other countries, 
an equal difference docs not exist in the micro- 
scopic animalcules.* The question, however, is 
one well worth solution. If this book should fall 
into the hands of any who are willing to pursue this 
subject, and have the opportunity, they have but to 
take a piece of Mount Gambier stone and brush it 
with water. The resulting dust, when dried and 
sifted, will afford ample material for tlie examina- 
tion, and there cannot be a more entertaining 
employment and amusement than to inspect the 
innumerable varieties of form which a small frag- 
ment of stone contains within itself — to trace out 
the perfect remains of these tiny organisations, and 
to reflect that Time, which lias crumbled the bones 
of mighty kings, and torn down cities, has spared 
these atoms, the date of \vhoae existence is so 



• The Forsminiferft ate the oldest fossila io geology. Soma are 
foand ipecifii^lfy iihnlical witt those occurring in ralreozoic depoaite, 
and the species Tound in the Arctic Tegiona,iii the Gulf Stream, and 
in AuBtralia, do not differ irum each other. The large Operadma 
arabica and Otohiycrina Imllm/li-s »re tlie most cuuimon itt Mount 
Gmibier, Thej are so larg^ ua to be hardly niicroacopic. See en- 



remote, that ' the twilight of fable ' is but as yes- 
terday in comparison. 

Besides the Foramini/era, there is also to be men- 
tioned the minute shells of Entomostraca Brackio- 
foda, but, beyond observing them, no attempt was 
made at their classification ; for the rest, the stone 
ifl a most strange mixture. It is chiefly composed 
of minute corals and coralline, but Bryozoas are 
tlie most numerous of all ; these, being so minute, 
are crowded together in a very compact manner, 
Bud connected by the fine paste just spoken of. 

For the information of my non-scientific readers, 
I must explain what Bryozoa, called also Polyozoa, 
means. It comes from the Greek words, &pCov, 
moss, and ^atov, animal j and is used to signify those 
polypes which are enclosed in small calcareous or 
iomy sheaths (moss corals), which they sometimes 
also invest. They differ from true coral in having 
a more complex organisation, and, though much 
smaller, the rudiments of a digestive apparatus and 
nervous system have been discovered in some of 
them. They also generally possess small vibratUe 
cilia on their tentacles, in all of which particu- 
lars they are superior to their larger brethren, the 
true coral. Besides, they are common to all lati- 
tudes, while the latter are uncommon outside the 
tropics. It is necessary to bear in mind the 
distinction between the Bryozoa and true Corals, 
lecause it will become evident, as we go on, that 
fcere has been an extensive growth in southern 
Australian seas of the former; and, as this is a 
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peculiar case, the fact of its differing from a tropical 
coral reef, in the nature of the animals which buUt it, 
will help to explain any anomalies which may arise. 
In addition, there is the true coral — there are 
many shells, generally small, and more commonly 
itniv&lves than bivalves. It would be difficult for 
language to give an idea of how the fossils are 
associated together. Sometimes the shells are 
whole, but more frequently only casts, but the 
Bryosoa are generally intact, and preserved just 
as th^- grew. Occasionally, a mere cast of some 
bivalve shell is found encrusted all over with 
Flttstradce, and then the cast itself is entirely com- 
posed of small Bryozoa, so ' felted ' together that 
it seems like one fossil, comprising mthin itself 
the features of many distinct families. Thus a 
Peclen will abruptly terminate in a Betepora, and 




PKlm. Mt. Gambw 



this, again, will pass into the calcareous axis of a 
Pennatula, which is stopped before it has time to 
display its fair proportions by the upper valves of 
a Terebraiula, this being dovetailed into a mass of 
CeUeporidcB, and the small spires of the Spatar^us, 
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' which everrwhere abound. There are no Nummu- 
litea, or any signs of fossils connected in any way 

with 8econdar\^ rocks. 




Spnliiutjug F-irUfii. Mount OarobiiT. 

There are, however, some singular fossils found 
in the above portion of the district that are worth 
mentioning, 

Some rocks, not far from Peiiola, are entirely 
composed of a small shell not unlike Nummulina, 
but differing in many respects : they are being con- 
sidered by persons more competent than myself. 
This is the only part of the district where they 
occur. I may state also, that two Lunulites were 
foond — they were both microscopic. The organic 
remains are not all equally abundant in the same 
strata; some prevail more in the lower, while others 
are more common in the upper beds. 

In a place near Mount Gambier, where the 
felling in of a subterranean hollow (probably 
leroded by water) has given rise to a deep circu- 
lar pit, about 100 feet wide and 90 deep, a com- 
plete section of the strata is exposed as far aa the 
depth goes. It is here seen that, in addition to a 
^tinct line of stratification, dividing the rock into 
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layers about fourteen feet thick, there are rej 
zones where particular fossils are associated. Thus 
at the first bed (fourteen feet), little is seen but 
Bryozoa and Terebratula; ; in ten feet next, less 
of the moss corals, and more pectens ; the next is 
almost exclusively composed of a pecten common 
to this formation, vrith. imbricated striae, called 
Pecten Coarctatus, and a cellepore coral subse- 



# 



qaently to be described. This state of things is 
nearly continued to the bottom, where Echini and 
Reteporaj combine with the general mass. In all 
the strata, the shells, &c., are cemented together. 
It is not contended that this arrangement is found 
throughout the district ; but fossils are found in 
much the same way at the Mosquito Plains caves 
(seventy miles distant), where a fine section is 
exi>osed to view, and therefore it would seem that 
the diatribiition is pretty uniform. A Table of all 
the fossUs hitherto discovered by rayself is here 
Mmeuded; but it must be remarked, that the list is 
{kr (towi being intended as complete. Very likely 
^ e Iwt ftii infinitesimal fragment of wliat remains 
I Mf V bwugl'^' to light; and when it is remembered 
B <*»r knowledge of the fauna is derived &om 
iMiAtv caves, and about five times as many 
I Ww been sunk iu different places, who 
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I C3U calculate what remains yet to l)e discovered? 
I In the foIlo^iiiJg list the arrangement adopted by 
I Professor Phillips, in his excellent ' Manual of 
■ Geology' {EncyclopO'dia Metropolitana) has been 
fnUiered to : — 

OROASIC REMAINS. 



FORASIIKIFEnA. 




Mim; ^nerii, fauiiliue, nad $pt.i'iee, so 


uu probably new. 


ZOOPHYTA. 






Ni>,otsr«iM 


Mi ... . 


. 1 


C<mJi, not daarifit-d . 


. 7 


ECHISOIDEA. 




Cftidiasler 


. 1 


Cidaris .... 


. a 


EchinoltLnipiis , 


. 2 


Clypeaster 


. 1 




. 3 


Echimw '. '. '. 


. 1 




Echi'iolumptn. Ml. Qiunb 




r 
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'^ 


i^Qi 


WUM 


u^; ■■■! 


WW' 

Vn^l of Pvru/a. 
.Vitra. 

ASTEHOIDEA. 

A»in>pt'cwn 

ClIlWrEDIA 


C«3l of Turbo (?). 

Ncuo(Sp«iM. 
■ ^ 

. .. 1 




ENrOUOSTRACA. 




Miuiy species obsened of Cypris, Cythera, &c. 




BUYOZOi.* 






SulicomuiA 


. 2 




Oimda . 










1 1 




OnchoporA 

Cellepora 

Eschara 










1 , 

4 1 

4 1 
6 1 




• rffllegchara 










I 




• CcBlcBchara 












M..'licerita 










1 




Sortiaaria 










1 




I'uatulipora 
IdraoDea 










I 




H.™«ra. 










2 




UttTOi-rous others, belongir 


g probably to entiid 




^mtm i but, as these fosa 


ila are the prevM^ 




v itium MAHw* iiiwkod with an a 


sterisk ore new genera. 
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0068 of the formation, the list is probably inex- 





BRACHIOPODA. 








No. 


. of Species 


Terebrttola 


• • 


• • 


. 4 




MONOMTARIA. 




limA 


• • 


• • 


. 1 


Oitroft 


• • 


• • 1 


. 1 


Pecten . 


• • 


• • 1 


. 5 


Flnnft 


• • 

DIMTAKIA. 


• • 


. 1 


Aicft 


9 • 




1 


Astarte . 








. 1 


Cardiam 








. 2 


rec;;tunciilii8 








. 1 


Panopsea 


9 






. 1 


Cyrena . 


1 






1 


Venus . 


• 






1 




OASTEROPODJ 


i. 




Ancillaria 






1 


Buccinum 








1 


Bulla . 








1 


Cerithium 








1 


Conua . 








. 2 


Dentaliiim 








. 1 


Cypwea . 








3 


Fasciolaria 








1 


Fiseurella 








1 


Fusus . 








1 


Ilyponyx 








1 


Littorina 








1 


Melania . 








1 


Mitra . 








1 


Murex . 






■ • • • 


2 


Nerita . 








1 


Oliva . 








1 


P3rramidella 








1 


I'ynila . 








2 


Trochns 






nm 


ny species 


Turbo . 




■ 


mil 


ny species 



CXTBUAFODJU 



Hmdj teedt, the most common of which appear I 
' to bdoog to a ^ieci«s of Oxyrrhimu^ which Prof. 

(M-C.^;, M-S,) Hu Oinbier. 
Thrw an iu(iir»I size, bat maoT are finnid four tima 

WCoy has called Oxyrrhinus Woodsii. Some of" 
them seem to be those of a Lamoa. No fish-bonea 
were found. 

AveSy Mammalia, Marsupialta, Insectivora, Chei- 
roptera, and Quadrumana, have none of them, if 
existing in this district when the beds were 
deposited, left any traces that have yet come to 
light. Of Cetacea, some bones have been found at 
various times, but have never been examined by 
the author. The Murray banks seem to be the 
commonest locality for these remains. With re- 
gard to Marsupialia, although instances will be 
hereafter given of such bones being discovered, 
they have never been deposited in the limestone 
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associated wth marine remains. The instances 
Boded to are generally in connection with caves. 
In addition to the list just given, fossils were 
brand which would not properly come under any 
the above headings ; such, for instance, as ex- 
tensive beds of spines of EchimdcB, amongst which 
spines of a Cidaris are so large and highly 
taberculated as to seem like distinct shells, while 
the form of others is so peculiar as to earn for 
them the ludicrous title of ' fossil cribbage-pegs,' 
wMch, indeed, they are not unlike. 



Spine of C/rfu™. Monnt Gnu 

Some remains of crabs' claws, which are not 
nnfrequently met with, have not been included in 
the above list, simply because they were so imper- 
fect as to render any classification very difficult and 
Uncertain. Long strips of hardened lime, which 
probahly belonged to the calcareous ages of Penna- 
tulidfB, are also common. Some fragments of sea- 
weed were said to have been found in the northern 
part of the district, but the specimens were lost, and 
tiieir true nature is consequently very doubtful. 

In nearly every case, the lime in the shelly por- 
tions of the fossils is crystallised, and fractures 
Iways in the crj-stalline form, leaving a smooth 
ten edge. The lime inside is never crystallised. 
Ihis phenomenon, which is common to many for- 
tions in Europe, is worthy of more consideration 
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than it has received. Can it be that the < 
sition in the animal matter in the shell causes 
chemical arrangement of the other particles con- 
nected with it, by a sort of predisposing affinity? 
Instances like this are not uncommon in chemistry. 
Before comparing this list with the fauna of 
other parts of this and the neighbouring colony, 
whore fossils are found, let us stop to examine the 
nature of the evidence they furnish. In the first 
I'htct', the beds are tertiary. This is seen from the 
fact tliat some of the fossils are of existing sjjecies, 
and ("rom the general resemblance of the fauna to 
what is now found on the coast. Secondly, the 
formations are most probably of the Lower Crag 
or Middle Crag; but this will require some little 
explanation. Most readers are probably aware that 
the tertiary or newest fossiliferous rocks have been 
divided into three great periods. The Pleiocene is 
most recent in the species of shells it possesses ; the 
Meiocene is less recent; and the Eocene, or dawn of 
the recent, the earliest. The groundsof this division 
are found, as the names imply, in a greater or less 
predominance of existing forms, among the fossils 
enclosed. In the beds now under consideration, there 
can be no question that a number of the shells still 
exist on the coast, but not by any means in propor- 
tion to the past ; Pleiocene is sometimes found above 
them, in which extinct species are rare. On compar- 
ing the fauna in the few instances where any likeness 
exists with shells found in Europe, they are found 
to be most commonly similar to Lower Meiocene and 
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Ppper Eocene fossils. Thus, the NauHlm zicsac 
I 11 found in Upper Eocene at home, but sometimes 




yaulHuJ :kiiie. Mount Oanil.ir 



goes as low as the London Clay, in which are also 
I fctmd the Astro-Pecten, the Spatwigus Forbesn, and 




Titrriirl/a 
Moaul Ganiliier. 



he Cyprrna oviformis, common to this formation. 
pThe most predominant shell found at Mount Gam- 
bier is the Nautilus ziczac, and on the Murray 
the commonest shell is the Turritella terebralisy 
common in the Mciocene beds, Bordeaux. Of 
course, in dealing with any tertiary rocks, it is dif- 
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ficult to say what shells have become extinct, and 
what may yet be found in future exploration, so 
that those which are common in the Eocene beds 
might just possibly be found in Pleiocene beds, 
and thus deposits so widely separated be found 
similar in some respects. As an instance, it may 
be mentioned that the Murex asper, Lamark' 
( Upper Eocene, Barton clay, Hants), has been found 
by myself, at least, as a common shell on some 
parts of the Australian coast. Now, Prof. Rupert 
Jones informs me that the microscopic fossils are 
not indicative of anything more ancient than. 
Pleiocene. If tliis be the case, we must regard the 
occurrence of the fossils enumerated above as con- 
tinuations of animal life here, which were extinct 
elsewhere. Some deductions will hereafter be 
made from the general nature of the strata, and 
the occurrence of Eocene fossils in Pleiocene rocks, 
while some, even from a portion of our present 
fauna, are singularly corroborative of the view 
taken. But tliis is anticipating. 

The following report of Dr. Busk on some fossils 
of the formation seen by him, will show how far the 
position of the beds has been determined as yet : — 

' The Polyzoa included in this collection belong 
to fifteen or sixteen genera, of which four are pro- 
bably new ; and the number of species is about 
thirty-nine or forty, of which at least tliii-ty-six 
seem to be undescribed. Among them are several 
very peculiar and characteristic forms, especially 
in llic gciuis CeUepora. Taken as a whole, these 
(basil fonns exhibit such genuine and specific types 
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I to render it probable that the formation in which 

(ey are found corresponds, in point of relation, to 

|ie existing state of things witli the lower crag of 

gland, although the collection contains only one 

' two species, and that even doubtfully, to any 

lelonging to the crag. 

'It is remarkable, however, that it presents a 

»nd species of Melicerita, which genus is peculiar 

) that deposit. Of the characteristic Fasdcularice 

tod other TkeonidcB of tiie crag, no trace exists in 

the present collection. The most remarkable form 




Mount Qamliier. 



■Is a large and massive Cellepora, for which I pro- 
; the name Cellepora gambierensis.' 
It appears to me almost certain that eventually 
htare investigations vnll identify these deposits 
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with the Crag, and therefore it will lx> as well here 
to mention the features of that deposit at home. 

The word ' crag' is supposed to be derived from 
an ancient British word, meaning rock, and the 
term is therefore a provincial one. The beds are 
best known by those in Suffolk, where they are 
divided into the upper and lower crag. The upper 
is a loose shelly deposit, seeming like a shifting 
' MUldbonk, whose description is exactly similar to 
« deposit to be noticed by and by, which imme- 
diately ovierlies a portion of the Mount Garabier 
Hiuestooe ; the lower is a soft coralline limestone, 
pr«cuselv ^mllar to what I have described as the 
rock at Mount Gambier. I believe this deposit and 
the chalk have always been regarded as the two 
which are richest in Bryozoa, and wherever it 
occurs it has merited the name of coralline lime- 
stone, from its peculiar richness in those remmns. 
It has been remarked, also, that these remains in- 
dicate a peculiar state of the sea at the time, which 
is not accounted for by anything we observe at 
present going on about us. When this is remem- 
bered in connection with the peculiar origin of the 
beds of which I am now about to treat, it will 
be admitted that there is a similarity, even if no 
shells were there — that is, noshelU common to 
botli. 

The crag deposits have been traced at home, to 
Antwerp, Normandy, the Apennines, and to many 
parts of Italy, not even excepting Rome. When 
theao beds are proved to be identical, as doubtless 
they will aliortly be, by the discovery of many 
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Ibilar fossils, it will be established that the sea 

ich formed the strata upon which Mount Gam- 
and even Adelaide, stand, was also rolling 
jer the site of Rome — not ancient Rome, but 

ne then unborn. When we look back on tlie 
Btory of that country, and think of the period 
■fore its upheaval from the sea, we can guess how 
I these beds of Mount Gambier are. That 
e sea covered iMth simultaneously does not admit 
t much doubt. 

I am almost ashamed to quote so largely in a 
small work like the present, but, as illustrative of 
what I have been describing, I cannot help trans- 
cribing from Sir Charles Lyell's invaluable manual 
the passage referring to the Pleiocene strata of 
Itome :— 

'The seven hills of Rome are composed partly 
of marine tertiary strata; those of Monte Mario, 
for example, of the older Pleiocene period, and 
[lartly of superimposed volcanic tuff, on the top of 
which are usually cappings of a fluviatile and 
lacustrine deposit. Thus on Mount Aventine, the 
Vatican, and the Capitol, we find beds of calca- 
reous tufa, with incrusted reeds and recent terres- 
trial shells, at the height of about 200 feet above 
the alluvial plain of the Tiber. The tusk of the 
mammoth has been procured from this formation, 
|ttt the shells appear to be all of living speclt's, and 
^ust have been embedded when the summit of the 
Japitol was a marsh, and constituted one of the 
west hollows of the country as it then existed. 
jt ia not without interest that we thus discover the 
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extremely recent date of a geological event whid 
preceded an hisnHical era so remote as the btuldioj 
ofKome.** 

The dqwsit is farther traced into Asia Hisoi 
and oo the shores of the Caspian Sea. It is 
tainly very interesting to find in what mannei 
Anstralia is geolog-icaHy connected with the older 
hemisphere, and especially to find that we are re-: 
lated by very close ties of time with such distin- 
guished ancients as Rome and Asia Minor. There if 
one important difficulty in tracing the resemblance, 
which has yet, in great part, to be overcome. Pro- 
bably not a dozen fossils will be found common 
to both formations; but, inasmuch as the fauna of 
our present seas differ almost totally from those of 
Europe, so we must expect a similar divergence 
for the time when the crag was deposited. The 
problem to be solved will therefore stand thus: 
Knowing the present analogies between the Aus- 
tralian and European seas, what might we antici- 
pate from the Australian crag, knowing the fauna 
of that of Europe? 

It might be further remarked, that the discovery 
of extensive beds of coralline, all belonging to one 
period, might enable us to establish an epoch of 
Bryozoa, just as there is an epoch of carbonaceous 
flora, an epoch of gigantic reptiles, or an anomalous 
period like the chalk, which seem, each in their turn, 
to have stamped a character on every part of the 
world during their continuance. 

• L^ell'a MoHuai of Geoloffy, 5th ed., p. 170. 
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■ From the general appearance of the strata, it 
lay be concluded that they were deposited in a 
■ep tranquil sea ; that tlie debris of which they 
ircre composed was derived from a series of coral- 
ine reefs, which either at present form a part of 
them, or somewhere in their vicinity; and, thirdly, 
that the climate was somewhat warmer than that 
which obtains at the present time in the same area. 
The inference with regard to the depth of the sea 
has been drawn from the nature of the fossils, which 
•re generally indicative of considerable depths. At 
least, it will be proved just now that the animals did 
not exist where their fossil remains are now found. 
Then there are no river or land shells, or bones of 
mmnmalia, or trees, or wood, such as we might 
Mpect if land were near. Very few of the Zoophytes 
belonging to the fossils appear to have lived and 
died in the places where their remains are found. 
It would appear as if they had been brought from 
a distance, and that the carriage has been effected 
Dot 90 much by the force of a current as by the 
gradual spreading out upon the bottom of the 
ocean, either by the force of gravity, or the pres- 
e of detritus from the shallower sea. It is true 
that, as will be hereafter shown, corallines (very 
ar to corals) are sometimes found in the posi- 
lon in which they have grown, proving the com- 
parative shallowness of the sea, which was per- 
laps not more than thirty fathoms, which is the 
p'eatest depth at which live corals have been found. 
Tet such instances are not common, and it is very 



: At iKtBtmi from these and similar 
nvB THE to Ae marine exuvise now 
ife ittBC. la soch pUcts, again, the 
ant mtMAf timmji> fttserved, are more ma- 

tfceteJKCf in lessof ihat limestone 
the oAb' rocks; while elsewhere the 

!VBV Mc knAen, and oftener only 



The r^nbn^ of the strata, and the dim traces 
K of stratificsdoo, poinl to ft very traDquil sea, which, 
of coarse, could only be obtained at »>me depth ; 
and where portions of shells are foand, or pieces of 
fish-bone, teeth, &c.. the remaining fragments are 
seldom discovered in the immediate vicinity, thos 
proving a transit from the original place of depo- 
sition which has separated the remains tranquilly 
and without much breakage. If I were asked to 
indicate localities which would be good types of 
where tlie process of slow shifting has taken place, 
I sliould point out the rock about Mount Gambler, 
whore, of all the fossils found, not one animal ap- 
\WRT» to have died in the place where the remains 
fire now found. The coral before alluded to is very 
common here, but always broken, and appearing to 
have come from a distance. On the other hand, 
the only place I am as yet acquainted with where 
the fossils do not appear to have been transported 
any distance, is at the cliffs in the caves at Mos- 
quito I'huns. 

Tho mention of these brings me to the proof of 
tlio third statement, namely, that the whole of the 
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brmation is derived from a series of coralline reefs, 
perhaps now forming part of the beds. In the 
fcst place, the most common fossil in the whole 
fcnnation, whether at the extreme south or far 
north of the district, is the Cellepora gambierenssi, 




before mentioned. It is found at all depths and 
in every place where the beds occur, at Mount 
Gambier, in the caves at Mosquito Plains, at the 
edge of the Mallee Scrub, and in the Murray 
Cliffs. Most frequently it is in small pieces, but 
occasionally large and branched. Often it is so 
worn and broken as to be barely traceable in 
the limestone cement, and I have noticed it even 
in the centre of flints. At the caves, Mosquito 
Plains, it appears as if it had gro^-n where it is 
Ken in the walls. It is very large and muph 
.ramified; not, certainly, possessing the beauty of 
the delicate Mccandrina (brain coral), or the leaf- 
Bie expansion of the Pavonia, but, nevertheless, 
having a natural beauty of its own, all the better 
for a close examination, where evidence is obtained 
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of the minute kind of molluscous animal 
inhabited it. This is the only coralline 
seems to affect the large massive brancha 
the true corals, forming a connecting link ■ 
that order. It is made up of closely-packed i 
geries of minute cells, which opened outwara 
in pores, aa seen in the engraving in this chapter, 
where a magnified portion of the surface is given. 
The cells seem to have grown from within outr 
wards, and the inside of the branches is hollow. 
A section is much like very fine yellow sponge- 
It might easily have formed a reef. 

Besides the actual presence of the coralline to 
point out the origin of the strata, their very 
texture, if the term be admissible, proves the nature 
of the process which formed them, which appears 
from the following observations. 

Lieutenant Kelson * states that the mud de- 
rived from coi-al reefs differs not, when dried, 
from the ordinary white chalk of Europe, and 'this 
mud is carried to great distances by currents, 
and spread far and wide over the floor of the 
ocean.' 

It seems quite natural to suppose that this would 
be the case, from the heavy beating of the open 
sea upon coral reefs. This not only breaks up the 
coral, but carries it far away, in the form of white 
mud, with small fragments of coralline shells, &c., 
interspersed. In the lagoons found in the centre 
of Atolls, or King Islands, such as abound in { 

• QitaHril'j Journal of Gfohgical Society, 18-53, p. 200. 




[ in^^ 
100. ^^1 



CORALLINE REEFS. !)a 

bciiic, the same description of white mud is met 
ith; that of Keeling Island is thus described by 
Ir. Darwin: * — 
'The sediment from the deepest parts of the 
^oon, vfhenwet, appears chalky, but, when dry, like 
wry fine sand. Large soft banks of similar but 
even finer-grained mad occur on the SE. shore of 
Uie lagoon, affording a thick growth of a Fucus^ 
on wiiich turtle feed. This mud, although disco- 
loured by vegetable matter, appears, from its entire 
solution in acids, to be purely calcareous. I have 
seen in the Museum of the Geological Society a 
Mmilar but more remarkable substance brought 
by Lieutenant IS'elson from the reefs of Bermuda, 
which, when shown to several experienced geolo- 
gists, was mistaken by them for true chalk. On 
the outside of the reef much sediment must be 
formed by the action of the surf on tlie rolled frag- 
ments of coral, but in the calm waters of the 
lagoon this can take place only in a small degree. 
There are, however, other and unexpected agents 
8t work here : largo shoals of two species of Icarus, 
one inhabiting the surf outside the reef, and the 
other the lagoon, subsist entirely, as I was assured 
by Mr. Liesk, the intelligent resident before re- 
ferred to, by browsing the living polypifers, I 
opened several of these fish, which are very nume- 

act let this opportunitj pass without exprusabg my great 
• to Mr. Darwin's Faluabic worli on coral reefs. Its nierila 
)tbe too highly estimatud, and to nny one studying the gBoliigy 
Fof ntch depoula ns those uf Muunt Gamhitirj it is en iudispt'nMihle 
I loxt-boolf . 
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rous and of considerable size, and I found tw 
intestines distended by small pieces of coral and 
finely-ground calcareous matter. This must daily 
pass from them as the finest sediment ; much alao 
must be produced by the infinitely numerous ver- 
miform and molluscous animals which make caviti^ 
in almost every block of coral.' 

As we are upon this subject, it is hoped it will 
not be deemed tedious to insert, for the information 
of those unacquainted with coral reefs, a description 
of one, a proper notion of them being indispen- 
sable to a comprehension of this chapter. 

The following is taken from the voyage of H.M.S. 
Fly to the Eastern Archipelago.* A coral reef is 
thus described: — 

' A submarine mound of rock, composed of the 
fragments and detritus of corals and shells com- 
pacted together into a soft spongy stone The 

greater part of the surface of this mound is quite 
flat, and near the level of low water. At its edges it 
is commonly a little rounded off, or slopes gradu- 
ally do^vn to a depth of two, three, and four fathoms, 
and then pitches suddenly down, with a very rapid 
slope, into deep water 20 or 200 fathoms, as the case 
may be. The surface of this reef, when exposed, looks 
like a great flat of sandstone with a few loose slabs 
lying about, or here and there an accumulation of 
dead broken coral brunches, or a bank of dazzling 
white sand. It is, however, chequered with holes 
and hollows more or less deep, in which small 

• London : Ikione, 1?47. 
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: corals are growing, or has, perhaps, a large 
)n that is always covered by two or three feet 
ter at the lowest tides, and here are fields of 
corals, either clumps of branching Madrepores, or 
round stools and blocks of Mceandrina and Astr^a, 
.both dead and living. Proceeding from this central 
'flat towards the edge, living corals become more 
and more abundant. 

' Aa we get towards the windward side, we of 

course encounter the surf of breakers long before 

we can reach the extreme verge of tlie reef, and 

among these breakers we see iuimense blocks, often 

two or three yards (and sometimes much more) in 

diflmeter, lying loose upon the reef These are 

sometimes within reach by a little wading, and 

though, in some instances, they are found to consist 

of several kinds of corals matted together, they are 

more often found to be large individual masses of 

species wliich are either not found elsewhere, and, 

consequently, never seen alive, or \vhich greatly 

surpass their brethren on other parts of the reef in 

size and importance. If we approach the lee edge 

of the reef, either by walking or in a boat, we find 

covered with living corals, commonly Maandrina, 

■trcEa, and Madrepora, in about equal abun- 

ice, all glowing with rich colours, bristling with 

iches, or studded with great knobs and blocks. 

When the edge of the reef is very steep, it has 

imetimes overhanging ledges, and is generally 

idented by narrow winding channels and deep 

lies leading into dark hollows and cavities, where 
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DothiDg can be seen. When the slope is more 
gentle, the great groups of living corals and inter- 
vening spaces of white sand can be still discerned 
throagfa the clear water to a depth of forty or fifty 
feet^ beyond which the water recovers its usual deep 
blue. A coral reef, therefore, is a mass of bnite 
matter, living only at its outer surface, and chiefly 
on its lateral slopes." 

This description must be varied for the majority 
of atolls. The outer edge is a bank of calcareous 
sand, raised a few feet above the highest tides. This 
is sometimes covered with a few shrubs and palra 
trees. Inside the bank of sand which forms a ring 
there is a lagoon, the bottom of which is covered 
with a chalk)' mud just spoken of. It has been very 
nearly proved that the chalk of England and France 
owes its origin to a somewhat similar process ; and 
from the similarity of the strata in both cases (for 
really the cliffs at Mount Gambler can scarcely be 
more like the chalk cliffs), all the arguments wliich 
tend to support such a view will serve equally well 
here. , * 

They principally rest on the fact, that, where 
coral reefs are at present in existence, a deposit 
analogous to the chalk is in course of formatioD, 
and that where chalk beds are found it is always 
associated with such fossils and exuviie as might be 
looked for frora a coral reef. 

Let it be remarked, that the quantity of true 
corals which have been found in the Mount Gambier 
. strata is admitted to be comparatively small, yet the 
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le thing might be urged against the clialk at 

ne. 

There, as here, the Bryosoa are in excess, and 
Pobably there, as here, the latter formed tlie reefs. 
Inch a thing is never observed now, but I am con- 
ideut it must have been the case here in the 
^icfll period to which they lielong. As just 
jelated, there is a fine section of the beds at the 
ttves at Mosquito Plains. 

There is little else in that place but the Celle- 
jiora gambierensis, common to the formation. It 
Btaods exactly as it grew, large branches dividing 
igain and again, as they ascend, until at the top of 
the cave their arborescent ramifications are spread 
out like a shrubbei-y turned to stone. Now, al- 
though the Cellfpora is not a true coral, it might 
easily form part of a reef when growing as related, 
M(l there cannot be m\ich doubt that this particular 
Mstance was in actual connection with one. It may 
therefore be enumerated, that there may be reefs 
flf 'moss coral,' Bri/ozoa, as well as oi' tine coral, 
ind the Mount Gambler deposit was derived, pro- 
biibly, from the former. 

Vfha.t other fauna may we expect besides corals 
Kii moss corals in a reef ? If we consult the works 
of those who have made such places their study, 
lall find that Pectens, OstreoE, Conid(s, Ctj' 
frida, Sharhs^ Echini, and Bryozoa generally, arc 
STerywhere associated with reefs. For these facts, 
*ee Darwin, Beechy, Chamisso, Moresby and 
unices, passim. Readers now have only to refer 
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back to (he part of this chapter which menra 
the fossils of the beds, and they wi\l at once see the 
correspondence vnih the faunae of a coral reef. It 
may, then, be stated, without taking anything for 
granted, that the deposit in question has arisen 
from a reef, or series of reefe, now, perhaps, en- 
tombed in the general debris, perhaps in some parts 
of the strata not yet known. 

It will be necessary to postpone any enquiries as 
to the nature of the reef — whether a barrier or a 
series of atolls, or what other kind or kinds of reefs, 
The marked boundaries of the formation have been 
described, at least, as far as they are at present 
known. In the mean time, we may pass to the con- 
sideration of another fiict, before spoken of, namely, 
that the organic remains indicate a much warmer 
climate than that which obtains at present. Some 
little explanation may be further necessary as to 
the natural history of the builders of the reefe, to 
prevent any misconception of what is meant to be 
conveyed by the term ' coral.' 

It is well known that true coral reefs at present 
do not extend much beyond the tropics, either in 
a northerly or southerly direction, except at the 
Bermudas, where local circumstances of tempera- 
ture (the Gulf Stream) account for the exception. 
It is not pretended, even now, that there was any 
variation from the law during the crag period. A 
coral reef, properly speaking, is a mass of calcareous 
polypodoms, formed by living polypi. Such a defi- 
nition would exclude our reef, at least as far as the 
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fossils are knonii, because the animal which raised 
Ihe barrier was of a much higher organisation than 
■ polypus or real coral animal, and such an one as 
U even now found outside the tropics. It is a 
molluscous animal, which is most common in our 
beds, belonging to the sub-kingdom Nematoneura, 
and associated with such divisions as Echinoder- 
mata, such as star-fish, &c., whereas the true corals 
belong to the sub-kingdom Aa'ita, and are associated 
with the Porifera or sponges, the Acalephas or jelly- 
fish, &c. The liifiher developement of the Bryozoa 
might, perhaps, enable them to withstand a colder 
temperature. At any rate, this is not the only in- 
stance of fossils indicating something analogous to 
a coral reef being found outside the tropics. The 
clialk formation extends beyond the .56th parallel of 
north latitude, while, in the case under considera- 
tion, it does not certainly extend beyond 42° south. 
I do not believe, however, that the same animal would 
exist now, even at the latitude of Mount Gambier* 
(about 37° 30' south), and, therefore, a warmer 
temperature must be supposed than that which is 
consistent with the presept physical geography of 
Australia. This is borne out by the fauna. Conidw, 
Cypridee, and NautilidcE are not found now of the 
aame size upon the coast, except much nearer to 
the tropics. 

And now we come to the Important question, 
How far does the formation extend? It raay be 

■e tulicn from the preneiit faunn of tliat 
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r to gn somewhat extremely into detail ^H 
a proof of what is certainly a very extraordinaij^H 
fact, probably not a solitary one, in the gcologifl^f 
history of the tertiary formation, and although tU^| 
work only professes to record geological observ^H 
tioQs in South Australia, yet, in this instance, ^| 
will be led somewhat beyond these limits. ^| 

It may be premised that a large area, covere^J 
by one formation, is by no means new in geologjB 
Whm it b stated that probably one-sixth of AoiS 
tralia is cowivU by the one now described, its ea^| 
tent may surprise us. The chalk formation tiH 
Europe has, however, been traced 1,140 geograplE^I 
cal miles in one direction, and 8-JO miles in anothe^H 
The one we are now occupied with is not so large n| 
this, though it is of great size ; but, as many of the 
facts in support of this view do not amount to 
decisive evidence, their separate value must be 
shown as we proceed step by step ;— tliis iivill be the 
subject of the next chapter. Before passing to 
it, let us consider for one moment the magnitude 
of the operations we have just cursorily survej'ed. 
The sight of an atoll slaading alone amid the sur- 
gings of a vast ocean, with no other guarantee 
Hjlftinst being swept away by some great billow than 
tkw protection of the tiny world which raised the 
(4lf«oture, may well sui-prise us ; but here the 
I ^J^i'Mr* of a similar creature are as marvellous. 
I JM htHUcnee territory', much larger than Great 
' HkMu* owes its soil, its foundation, and hereafter 
I ^^ \»viitf \\* edifices and monuments, to fragile 
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orailmes, of which we tread a million uuder our 
iu our sea-side rambles, and whoae only appeal 
gainst destruction is being so very small and yet 
BO very lieautiful. They raised a structure which 
withstood the waves, and now — 

'PnlTere vix tetta? potenint moostrate nunic.'^l.troiir. 

It seems as though the order of nature were re- 
versed, and that weakness had power to com- 
plete what strength had never power to attempt ; 
that while the monuments of ^ants perish, the 
gigantic monuments raised by atoms remain for 
ever. Well may we here quote the beautiful lines 
from Montgomery's ' Pelican Island :' — 



'1 WW the living pile ascend. 
The manaoleum of its im:hit«cta ; 
Still sloptug upwards as their labours closed — 
Slime the materials, but the alime was turned 
To adanittnt by their petrific touch. 
Fmil were their frames ; ephemernl their lives i 
Their rnasonr; impemhable. All 
Life's need^ functjons, fuod, exertion, rest, 
By nice economy of Providence, 
Were overruled l« carry on the process, 
Which out of water brought forth solid rock. 
Atom by atom, thus the burden grew — 
A Corel Island, stretching east and west. 
Staep were the fltmks, with preeipicea sharp, 
Dwcendiag' to their baae in oceau gloom. 
Chasms, few, aud narrow, nnd irregular, 
Formed harbours safe at once and perilous — 
« for defence, but periloua to ent«i ; 
^A sea-lake shone, amidst the futwiil isle, 
[It^ecting in a ring its clilfs and caverns, 

With heaven itself, seen like a lake below. 
K Compared with this amazing ediQcc, 
E S^eed by the feeblest creatures in existence. 
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What aie the worki of intellectual man, 

Towers, temples, palaces, and sepulchres ? 

Dust in the balance, atoms in the gale, 

Ccnnpared with these achieyements in the deep, 

Were all the monuments of olden time. 

Egypt's grey piles of hieroglyphic grandeur, 

That have surviyed the language which they speak, 

Preserring its dead emblems to the eye, 

Yet hiding from the mind what these reveal — 

Her pyramids would be mere pinnacles, 

Her giant statues, wrought from rocks of granite, 

But puny ornaments for such a pile 

As this stupendous mound of catacombs, 

filled with dry munmiies of the builder- worms! ' 
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'■'T or FOSSILS. — DESCRimON OF THE CLIFFS. EXTENT 

"^ IH« FOBUiTION IN A WESTERLY DrHECTlON. STDBT's 

'KORCT OF THE KOEHATION TO THE KORTB. — H,INI)EHS' 

"ESCaipTTON OF THE SoirTH. OTHF.R OBSEBVATIOHS. 

■"laBAaiES TO THE EASTWABD, TASaAMlA. ORIalK OF 

no FOlUIiTION. — anoWlNQ auDSlDENCE OF A LARGE AREA. 
— Oliffru's THEOHT. — AT PLICATION OF THIS TO THE MOUNT 

IlllBlIn HED3 OBJECTIONS ANSWERED. — WHT NO BEMAINS 

"' ITOLta *EE FOUND. PBOBABLr SOME EEMAINS AT 

SWIDIi's FLAT. PROBABLE TEMPERATimE OF THE SEA. — 

IffillUWICAL PERIOD. ANALOGIES IN THE PBESENT STATE 

■"THE earth's CRUST WITH FOBMER OEOLOfllCAL EPOCHS. 

*>iLOGr OF AUSTRALIA TO THE CHALK. RETARDED STATE 

"f ITS ZOOLOQT. BAD ADAITABILITT A3 A RESIDENCE FOB 

"AH. — CONCLUDIKQ REMARKS. 

IT will be remembered that the district to which 
this book refers is bounded on the north and 
vcat by the river Murray, and on the west to the 
wmh by the sea, containing an area of about 
22,000 square miles. Now, all this immense tract 
of laud is, as before stated, occupied by the same 
formation, with one or two exceptions. Of this, 
M far as the Mallee Scrub, and even somewhat be- 
yond it, we have proof positive. Wherever cliffs 
*re seen or wells sunk, the characteristic shells 
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and corala appear. A large space, of which we know 
little, intervenes between the commenceiaent of the 
scrub and the river, and then fossiliferous cliifa of 
yellowish limestone line each side of the stream. 
As there are no elevations of any importance 
known in the scrub, and as the soil seems to pre- 
serve tlie same character throughout which is seen 
in the commencement, it is no very great stretch 
of hypothesis to believe that the formation is con- 
tinuous, that is, if the cliffs on the JIurray are of 
the same nature. But there can be but little doubt 
of this. 

When Captain Sturt first traced down the 

Murray from the Murrumbidgee in 1829, be came 

suddenly to a part of the river somewhat eastward 

of the present boundary of South Australia, where 

it was bounded on each side by high limestone 

cliffs, through wliich the stream seemed to have 

"worn a bed. These continued right down to the 

Bea mouth, and even then seemed to be prolonged 

p along the coast to the south-east. By referring 

I Iw a map, readers will see that the river, amid 

I ivarious windings, generally preserves a south and 

westerly course, until where it suddenly takes a 

tend, and then continues south to the sea. This 

direction of the river is just such as , must cut 

hrough any intervening strata of a different nature, 

Rf there were any. But this is not the case. On the 

hutmry, the whole seems to be of the same de- 

' wHjttion of rock. From the following list of fossils, 

w»gr«wd or described by Captain Sturt, the iden- 



STUBT'S list. 105 

tity of the &una will at once be seen when com- 
pared with the list already given. 

The catalogue was compiled in 1832; of course 
due allowance must be made for the nomenclature, 
in consequence. It may be remarked, that the 
plates in the work in which this list occurs show 
some of the species to be identical with some in my 
possession. Thus, what he terms the Spatangus 
Hoffmanni is the S. Forhesii ; the Glauconome is 
the Salicamaria; the Eschara celleporacea is the 
CeUepora gambierensis^ common to the whole for- 
mation. But, to facilitate the comparison, those 
fossils found at Mount Gambier are marked with 
AQ asterisk : — 

TUNICATA. 

(The classification is left as it stands in Start's work.) 

* Edchara celleporacea. 

* „ pifliformis. 
„ unnamed. 

* Cellepora echinata. 

„ escharoi'dcs. 

* Retepora disticho. 

;, silicata. 

* Glauconome rliombifera. 

All tertiary in Westphalia and England. 

RADIATA. 

Scutella. 

* Spatangus noffmanni GoUlfuss, 

Tertiary in Westphalia. 
*Echinus. 

CONCHIFERA: BIVALVED SHELIJS. 

Corbula gallica, Paris Basin, tortiar}'. 

TeUina. 

Corbis lamellosa, tertiary^ Paris. 
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Ludna. 

" Yenos (Cytherea) lieyigatB, Pari*. 

„ obliqiu, ibid. 

Veniu. 

CKdium? fragmenU. 
NucuIa, such BB on found in I^ottdon cla;. 

* Pecteu coarctfttuB, Flacentia. 

„ Bpedes unknown. 

Two other Pcctciu alao occur. 

* Ostrea elongaU, Dedutyu. 

* Tervbntula. 

One OftsU icenua unknown, peibaps a Cardium. 

M0LLC8CA : tmiVALTED SHELLS. 

BuUa. 
Natica, amalL 

„ large spuctca. 
Dental! urn, 
Tiocbus. 
Tumtelln. 

„ in gyps. 
Muiex. 



Uitra. 

„ Tfliy abort. 
CyprBB. 

ConuB. 

This list would present a still greater resem- 
ibiioe to that of Mount Gambier, were I able to 
iT»U myself of the numerous collections that have 
•wn since made of that locality. That the de- 
N^t» are identical, I Iiave no doubt. It is true 
IM ^» limestone is of a yellowish colour, while 
ft HwiRt Gambier it is brilliant white, but such a 
ikiflp takes place at the Mallee Scrub, and ap- 
■Mfc%ftWdue to local circumstances. The same 
'j^ iit *mL iu the eoil above the Murray clifis, 
I the same flora, and is identical iu 
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HD respects. Pertiaps the fossils are more tropical 
Bn the Murray. They contain more Cephalopoda, 
Barger Terebratidce, and, in fact, generally a larger 

■ description of Testacea^ though of the same species 
\ as those of Mount Gratabier. But the difference 

■ of temperature must be taken into consideration; 
Ithe latter is nearly three degrees of latitude farther 
Kirom the tropics. 

■ The cliffs are not always upon both sides of the 
friver, but sometimes on one and sometimes on 

the other. This arises from the current coursing 
round different elevations of the rock. The for- 
mation was first met with by Captain Sturt, at 
about long. 140° east, and is thus described by 
him: — 
L *A8 we proceeded do^vii the river, its current 
Became weaker, and its channel somewhat deeper. 
■£)ur attention was called to a remarkable change 
ijn the geology of the country, as well as to an 
[^parent alteration in the natural productions. 

■ The cliffs of sand and clay ceased, and were suc- 
pceeded by a fossil formation of the most singular 

description. At first, it did not exceed a foot in 
height above the water, but it gradually rose like 
I an inclined plane, and in colour and in appear- 
nce resembled the skulls of men piled one upon 
he other. The constant rippling of the water 
gainst the rock had washed out the softer parts, 
nd made hollows and cavities that gave the whole 
brmation the precise appearance of a catacomb. 
' Ou examination, we discovered it to be a com- 
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pact bed of shells, composed of a common descrip- 
tion of marine shells, from two to three inches in 
length, apparently a species of Turritella. 

"• At about nine miles from the commencement of 
this formation it rose to the height of more than 
150 feet; the country became undulating, and a 
partial change took place in its vegetation. We 
stopped at an early hour to examine some cliffs, 
which, rising perpendicularly from the water, were 
different in character and substance from any we 
had as yet seen. They approached a dirty-yellow 
ochre in colour, that became brighter in hue as it 
rose, and, instead of being perforated, were compact 
and hard. The waters of the river had, however, 
made horizontal lines upon these fronts, which dis* 
tinctly marked the rise and fall of the river, as the 
strength or depth of the grooves distinctly indicated 
the levels it generally kept. It did not appear from 
these lines that the floods ever rose more than 
four feet above the then level of the stream, or 
that they continued for any length of time. On 
breaking off pieces of the rock, we ascertained that 
it was composed of one solid mass of sea-shells, of 
various kinds, of which the species first mentioned 
formed the lowest part. 

As we proceeded down the river, we found that it 
I confined in a glen, whose extreme breadth 
s not more than half a mile. 
*The hills that rose on either side of it were 
luKtty equal height. The alluvial flats were 
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BtPcmelv small, and tho boldest cliffs separated 

jhcin fnim each other. The flats were lightly 

wooded, and were, for the most part, covered with 
littds or Polygonum. They were not much ele- 
iTftted above the waters of the river, and had every 
l>ppearance of l>eing frequently inundated. At 
■ noon we pulled up to dine, upon the left bank, 
I under some hills, which were from 200 to 250 feet 
I b height. While the men were preparing our tea 
I {for we had only that to boil), M'Leay and I 
I ascended the hills. The brush was so thick upon 
I them that we could not obtain a view of the dis- 
I taut interior. Their summits were covered with 
I oyster-shellB, in such abundance as entirely to 
i]>reclude the idea of their having been brought 

such a position by the natives. They were in 

fvery stage of petrifaction.' 

At the great southerly bend very finely pre- 
Berted fossils are found; and in a collection sent 
lo me I had no difficulty in recognising (as before 
d) many of the Mount Gambler species, but 

here were others among them which I have not 

a yet seen in the latter place. To the north of 
lie river Murray the country stretches out, in an 

aknown plain of scrub, for very many miles, 
(rhere, according to some, the same foundation 

lay be occasionally seen. The uncertainty of such 
nervations leaves it doubtful if such be the case, 

ut the same flat scrub of yellow sand renders it 
hr from improbable. 
If the area covered by this one formation he 
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BOW calcolated, the territory occupied by it wil 
be seen to be immense. But we have only beci 
conndering it in its north and south direction, 
ft little to the west of the boundary between thi 
two colonies. Let us now follow it farther to ttu 
westward. On the map it will be seen that then 
is a jutting-out of the coast (Cape Jervis) to tb< 
west of the Murray mouth, which promontory h 
the commencement of a range of hills upon which 
Adelaide is placed. 

The range continues in a north and south direo- 
tion, with few intervals, right up to Mount Hope- 
less, at the bend of Lake Torrens, some 500 miles 
to the northward of where the range commences. 
It is not meant that this chain is uninterrupted, or 
that there are not occasionally benda-off to the 
north-west, and there are some in an easterly direc- 
tion, as, for instance, the Barossa Ranges, and many 
spurs and small ranges running oiF at various 
points, but no one can look at the map without 
being convinced that they all belong to one chain 
of mountain, of which the loftiest is not more than 
3,000 feet high, running in a general northerly 
direction. 

They are all of nearly the same description of 
rock, namely, slates, schists, and metaraorphic 
rocks, with occasionally granite, porphyry, and trap 
rocks. A description has been already given in 
the second chapter of this work. Let them only 
be borne in mind just now for tlie sake of getting 
a good idea of the geographical features of this 
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of Australia, in order to better understand 

subject under consideration. 

[The fossil coral formation extends to the foot of 

in a westerly direction as far as they are 

iwn, and seems to have been deposited round 

■m. Between the chain and the river Murray 

•re 19 always a large extent of flat scrubby land, 

lown as the Murray Scrub. It possesses the 

usual character of such scrubs, and, wherever wells 

imve been sunk, the usual shells have been found. 

Commonly, there ia a bed of oyster-shells on the 

top, with others of a much more recent origin than 

those in the strata beneath, being, in fact, mostly of 

existing species, and this is one of the exceptions 

referred to just now. 

When it is stated that only one deposit is found in 
the whole district, it is not meant to exclude others 
which may overlay them. There is a newer de- 
posit more or less distributed over this part of the 
country, but then the older is always underneath, 
and visible at a small d^th, or may reasonably be 
presumed to be present from the fact of its dipping 
under the newer beds and reappearing again on 
the other side. 

On reaching the western side of the great South 

istralian chain the formation disappears. On the 

It side, again, a little plain is bounded by the 

which runs in an estuary to the northward of 

Adelaide, and bears the name of St. Vincent's Gulf. 

he western side of the gulf is bounded by Yorke's 

'eninsula, a narrow boot-shaped strip of land, in 
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which the fossil beds appear again. High limestoni 
cliffs bound one aide of the coast, and at Kaiigarcx 
Island, which is only separated from the peninsuli 
by a channel bearing, the name of Investigator's 
Straits, the fossiliferous rock is repeated, at least 
in a few spots. To the westward of Yorke's Penin- 
sula, a great gulf (Spencer's Gulf) runs up much 
farther to the north than the one just mentioned, 
and west of that the country stretclies out in an 
almost unbroken scrub as far as the colony o£ 
Western Australia. 

Of the nature of the geological formation we can 
know but little as certain ; but, if we have pretty 
accurate notions of what lies to the north and 
what to the south, and know, further, that there 
are no ranges of any consequence intervening, we 
can form some idea of what rocks should exist there. 

Of course such conclusions are liable to error, 
beCMim^ if Uwrv «my be an immense diflFerence of 
geolofi^ctt) (jtaraoU'r in a small space of ground, 
how tnuch more in such a space as that which lies 
betis-WH %hv ]Hunts to be referred to ? Of one thing 
wc iu«y be sure, however, and that is, t)iat there 
are no mountain ranges of any altitude. If such 
existed, they would give rise to rivers, and in the 
great Austndian Bight, to the south, no such 
features occur. 

When Captain Sturt, m 1845, pushed far into 
the north-west interior and crossed the Stony De- 
sert,* he found that fossiliferous limestone cropped 
■ Sob E.Tpf,mm to CMtral AudraUa, v.il. i. 
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■on eacb side of Lake Torrens, and, in fact, in all 
\ flats of tbe interior where a view of tlie under- 
bg rock could be obtained, he stated that the 
were identical with those of the Murray 



Now, though there is every probability of the 

correctness of these conclusions, yet they cannot be 

eonsidered much more than surmises without some 

farther data, because Captain Sturt was not a very 

wcperienced geologist, and geology then was in 

no very advanced state, so that assertions on such 

matters must be accepted ^nth caution. While 

stating this, a tribute is in other respects due to 

Murt's merit ; indeed, if it were not out of place 

litre, I would add my mite to the general testimony 

uf admiration for that learned explorer, whose zeal, 

untiring energy, and courage, were enhanced by a 

■ikumanity and unselfishness rarely met with, and 

^■M whose unpretending modesty shrank from 

^■ruse, while it threw a charm over all his narra- 

^Bres. But btill Captain Sturt may have been mis- 

Hklken in the description of these fossils. It is not 

f stated whether he made any collections of them ; if 

90, they would set the question at rest at once. 

^Vi'c will suppose, however, they were identical with 

e of the Murray. We may do so because of the 

Ifcture of the country, and because of what is found 

Pthe south. 

f Following in this direction, we should come upon 
PeAustralian Bight, that is, supposing the deposits 
6 Continue from the parallel of Lake Torrens — a 
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distance of about 5° of latitude to the most 
northerly portion of the Bight, and aboiit 10* 
to the most southerly, which is King George's 
Sound. Now, be it observed, that to reach these 
points we should have to traverse a country with 
few or no elevations, and that as the rocks to the 
north were crag, and if those of the south were 
crag too, we may at least conclude that the strata 
are continuous, — at any rate, in some places. Of 
the nature of the deposit all along the coast we 
have the testimony of very many persons who have 
inspected it, and they all agree in describing it as 
cliffs of fossUs, precisely similar to the Murray beds. 
In most cases, however, it is to be regretted, such 
accounts are from men not capable of examining 
whether the identity was a fact borne out by the 
fossils, or given at a time when geology was not so 
far advanced as it is at present ; but the evidence 
wiU go far towards positive proof, when it is shown 
that the cliffs are precisely similar in appearance to 
those of the Murray, and struck the observers as 
being just such aa would arise from a coral reef 
for there is no other formation in Australia, as far 
as my knowledge goes, to which the same descrip- 
tion would be applied. 

Captain Flinders gave the following description 
of the Australian coast after his survey in 1802 : 
' The length of these cliffs from their second com- 
mencement is 33 leagues, and that of the level bank 
from New Cape Paisley, where it was first seen 
from the sea, no less than 145 leagues. The height 
of this extraordinary bank is nearly the same 
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roughout, l>emg nowhere less by estimation 
lan 400 feet, nor anywhere more than 600 feet. 
I the first 20 leagues the rugged tops of some 
Lnd mountains were visible over it, but during 
e remainder of its long course the bank was the 
nit of the view. 
[ ' This equality of devation for bo great an extent, 
1 the evidently calcareous nature of the bank, at 
t in the upper 200 feet, would bespeak to have 
1 the exterior line of some vast coral reef which 
ll always more elevated than the interior parts, and 
lonly level with the high-water mark. From 
the gradual subsiding of the sea, or, perhaps, from 
me convulsion of nature, this bank may have 
Fattained its present height above the surface, and, 
however extraordinary such a change may appear, 
yet when it is recollected that branches of coral 
1 exist upon Bald Head, at an elevation of 400 
set or more, this supposition assumes a degree of 
robability, and it would further seem that the sub- 
ience of the waters has not been at a period very 
mote, since these fossil branches have yet neither 
sen all beaten down, nor mouldered away by the 
Hind and weather. 
' If this supposition be well founded, it may, with 
e fact of no other hilt or object having been per- 
ceived above the bank, in the greater part of its 
;, assist in forming some conjecture as to what 
nay be within it, which cannot, as I judge in such a 
96, be other than flat sandy [dains or water. The 
ink may even be a narrow barrier, between the 
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interior and the exterior sea, and much do I regret 
the not having formed an idea of thia probability at 
the time, for, notwithstanding the great difficulty 
and the risk, I should certainly have attempted a 
landing on some part of the coast, to ascertain a 
fact of so much importance.' * 

It must be remarked that Cape Paisley, 124° E. 
longitude, is made the commencement of the Bight; 
but a reference to the map will show that the great 
bend commences farther east, nearly at King 
George's Sound. Captain Flinders also states in the 
above passage, that mountains were seen inland 
for the first twenty leagues, but this in no way 
affects the position as to the general continuity of 
the strata, for he further remarks, that the coral is 
seen in the cliffs at Bald Head, which is much 
farther to the eastward, and not very far from King 
George's Sound. The supposition of the receding 
of the sea, and the great reluctance displayed by 
the explorer to broach so daring a theory as the 
upheaval of the land, show that geological know- 
ledge was not in such a state as to make observa- 
tions in that department very satisfactory. The 
facts, however, are certain, and what Captain 
Flinders supposed to have been a barrier reef is 
the remains of something similar, though there is 
no water on the other side, as he and Captain Sturt 
at one time supijoscd, and the country is little more 
than a barren desert. 

Captain Sturt, in speaking of the above opinion 

• Flinders" Voiiage to Terra Amirnlia. Ijjndon, 1814. 
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tf Captain Flinders, says : ' His [Flinders'] impres- 
sion, from what he observed while sailing along 
tlie coast, io a great measure corresponds with 
mine, when travelling inland. The only point we 
iffer upon is as to the probable origin of the great 
lea-wall, which appeared to him to be of a calca- 
reous formation, and therefore he concluded that it 
bad been a coral reef, raised by some convulsion of 
nature. Had Captain Flinders been able to examine 
the rock formation of the Great Australian Bight, 
he would have found that it was, for the most part, 
«n ooHtic limestone, with many shells embedded in 
it, sinular in substance and formation to the fossil 
beds of the Murray, but diifering in colour.'* 

Upon what data these latter statements are 
Wade, Captain Sturt does not tell us, but it may be 
here noticed, that he thought the beds were con- 
tinuous with those he observed farther inland, 
that is, on the banks of Lake Torrens. Indeed, this 
is assumed, with good reason, throughout his whole 
Work. It may be observed, that Captain Sturt 
differs with Captain Flinders as to the nature of 
■the formation, and does not think that it arose from 
* coral reef; but the very facts he brings in sup- 
port of his position boar out the conclusion he 
*Maj^ to disprove. From what has been already 
■teid in this chapter, the description of Flinders is 
just what we might expect from coral reefs, and 
^ad the exploration of the Pacific and the nature of 
our chalk rocks at home been better known than 

' Stmt'a Central AuUralia, vol. ii. London, 1840, 
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they were when Sturt wrote, he would not have 
contradicted the former explorer, as no one cared 
less than he did for his own opinion, provided truth 
were elicited. The peculiar views held by the latter 
were intended as a bold and ingenious explanation 
of the physical features of the interior, and are 
inconsistent with the idea of a coral reef on the 
coast. He supposed that the inland sea in the 
interior (of which tliere was probable evidence), 
gave rise to the crag beds, and what is seen on the 
coast is the drainage of this sea. I gather this 
view from hia work generally, though it is hardly 
80 distinctly enunciated; but, in speaking of the 
Murray and the granite rocks therein, he supposes 
that this on the Murray stopped the drainage, and 
gave rise to the deep deposit of exuvi^ seen there. 

There can be little doubt that these views are 
incorrect. The granite appears to me intrusive, 
and probably connected with the subsequent vol- 
canic emanations which took place at Mount Gam- 
bier. They will be described hereafter. 

To return to the evidence as to the nature of the 
Australian Bight. When Mr. Eyre went overland 
to King George's Sound, a Mr. Cannon was sent to 
Fowler's Bay (east longitude about 133°, south 
latitude about 33°), to meet the explorer with sup- 
plies, and survey the coast in the neighbourhood. 
He says : — ' From the general flatness of the coun- 
try, it may be presumed that its characters do not 
alter for a great distance inland. I observed nothing 
of the formation of the islands differing from the 
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moinlnnd, and I may mention that the rock of the 
Isles of St. Francis presented the same appearance 
as the MuiTay cliffs.' 

I do not offer these and other similar testimonies 
as decisive of the nature of the formation, but they 
are rendered more than probable evidences when 
considered with other circumstances. These are : — 
The observations of Captain Start, the flat and 
open nature of the intervening country, so closely 
resembhng the Murray Scrubs, and the absence of 
rivers which would lead to the inference of no rises 
or elevations, and, therefore, no upheaval or other 
likelihood of great changes, in the strata between 
the West and the great South Australian chain. It 
is not attempted here to define boundaries, or to 
say that there are no interruptions. How far the 
strata may extend to the north we know not ; they 
are seen at Lake Torrens, but that may be its , 
highest point, and its western extremity is unknown I 
to me. As to interruptions, they are certain. The I 
mountains alluded to by Flinders are instances;! 
and then, again, the metamorphic rocks about Port I 
Lincoln. Latterly, discoveries in the north-west I 
country from Lake Torrens have shoivn that granite J 
rocks and elevations occur in the interior. These 1 
toay have been islands in the coral sea, or they may 1 
liftve been intruded subsequently, as is probably^ 
uie case with the granite rocks in the bed of the J 
"■iver Murray, and through the Tatiara country to^ J 
"le north of Penola ; but, at any rate, it is not pre- J 
landed that no breaks occur in the strata, thougg 
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there can be no doubt tbat, in spreading o 
they do go wide an extent, the interruption i 
siualt. 

Having followed this formation weatwan 
Adelaide, and having mentioned the eviden« 
favour of the surmise that a great jxirtion of < 
tral Australia is occupied by the same crag-4 
posit, it is necessary to state how far it i 
to the eastward of the boundary line between the 
colonies of Victoria and South Australia. It ia 
rather singular that the 14l8t meridian of east lon- 
^tade, chosen as a boundary (most unadvisedly, 
while the river Murray would have made a natu- 
ral one) between the two colonies, should be really, 
within a few miles, a geological boundary. Gene- 
rally, along the line, or near it, trap rocks occur, 
tuid continue for some distance. These rocks are 
merely a stratum, and are founded on the coralline 
rocks underneath. It appears tliat there has been, 
during the Post-Pleiocene epoch, an immense flow 
of basaltic trap, probably from submarine volca- 
WX9, and this has given rise to the rocks as they 

I now found. Though there are a great num- 

t of extinct volcanoes to the eastward of South 
ilia, I do not think the trap has been derived 
ipaw wiy of them, because the lava is less vesicular 
NmA wore compact than can be accounted for by 
^vyf*'''^'^ "■ subaerial crater ; and, secondly, there 
*. «* widoiice of any great flow of lava from any 
^M tf {UV.'^^nt exist. 

^ mMK places, the limestone is seen to protrude 
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from the igneous rock, and at Portland Bay, about | 
fifty miles to the east of South Australia, where 
the coast action has exposed a fine section, the coral- 
line limestone is seen underneath. These beds I 
have carefully examined, and can state that the 
fossils are quite identical with those of Mount , 
Gambler. There is certaiidy a greater proportion 
of one kind to the exclusion of others, such, for 
instance, as the abundance of Spatangus Forbesii, 
Terebratiila compia, while univalves are almost 
absent, and the character of the stone is brittle and 
fiiable. But such differences as these, while the 
haoa remains the same, are more to be attributed 
to local circumstances than differences of geological 
position. 

It would appear as if the beds at Portland were 
formed farther away from the reef than those at 
Mount Gambier, for corals are uncommon, the 
Bryozoa small, the fossils, with very rare excep- 
tions, much broken, and the stone is more like the 
white mud, spoken of previously, than what is seen 
elsewhere. The Cellepora gambieretisis is absent. 
The cliffs are topped with tlie oyster-shells seen 
on the Murray, and then overlaid again by the 
basaltic trap, which is here very much decora- 
posed. The fossil cliffs extend along the coast be- 
tween Port Fairy and Cape Otway, and this is about 
the same longitude as that on which they tenni- 
nate on the Murray. Of their continuance in a 
southerly direction we have no direct evidence, 
but beds are described as occurring in Tasmania J 
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viodi beu m strong resemblance to our (oxraaixm. 
In -works on that country' they are sometimea 
■Haded tOy bnt in Bunce's ' Australasiatic Sketches' 
they are more dwelt opon. As the passage is 
really very interesting, its quotation will be par- 
doned, as illustrating tilings which will be spoken 
of again, but I must admit that the phraseology 
of the description would be quite as applicable to 
primiirv na to tertiary rocks. In an overland jour- 
ncv to Ijumceston, speaking of a range of hills 
abutlt twi*iity-one miles from Westbury, he says : — 
' On twct'iiding the ridge of this series of hills, 
a mapniliront view presented itself, suddenly, to 
the (Idightcd traveller, of rich and fertile surface, 
with purple- tinted romantic hills in the distance. 
After descending the ridge already named for the 
distance of five or six miles, we crossed the Mole- 
side rivulet, so called from the circumstance of its 
oceasioually disappearing and flowijig underneath 
the ground, like the river Mole, in England. The 
whole of this neighbourhood is of limestone, with 
beautiful white veins, and the strata are nearly 
horizontal. There is a small circular plain, about 
tho distance of five miles from where we crossed 
iltJeside. The character of the country was most re- 
t(*»rkable, and appeared intersected for many miles 
^jf numerous underground streams, flowing in dif- 
tt^ptakt directions, and at various depths. The effect 
U' *i»iV»*t^ streams thus flowing underground causes 
\tK' Uiidvrmining of the superincumbent earth, 
ifchw'll, U'iug thus left without a foundation, has 
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fiiQen in many places, forming pits and basins of I 
the most aingular kind, varying in depth of from 
twenty to two liundred feet, and shaped like a fun- 
nel. Many instances of this kind may be observed 
in the neighbourhood of Jlount Gambier and many j 
parts of the country near the Glenelg river in Vic- 
toria. In the bottom of most of them is a small 
circular pool of water, of immeasurable depth. A 
party on one occasion descended one of the deepest I 
of them, and at the bottom found a cavern extend- ] 
ing both ways, into which they entered. After I 
following its course, a sound of running water 1 
was heard, and, although they were without lights, ' 
the reflection from the entrance was sufficient to 
enable tliem to distinguish a large body of water 
rushing from a height, and floiving away, as it 
were, beneath their feet.' 

There is nothing here raentiouod about fossils, j 
and an apology is almost necessary for the intro- J 
dnction of a long extract which bears so little on j 
the subject of this chapter. Still, the mention of ] 
the circular pits, the caves, and the underground 1 
rivera, is so very like what is subsequently to be j 
described of Mount Gambier and the vicinity, that 
it iras considered of some value to point out the 
resemblance, and thence the faint possibility of the I 
deposit extending so far. If the beds were spread 
•wt to such an extent southwards, they would only 
"b the form of the white mud, which occasionally 
drifts to so great a distance from the reefs, and 
werefore fossils coidd not be expected. The mei 
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existence of caves and rivers is, however, no 
evidence, as they are found wherever there is lime- 
stone. In the Wellington Valley, in New South 
Wales, there are many of great extent, containing 
bones, &c., though the fonnation in which they 
occur is very different from that of jMouiit Gam- 
bier. Some of these have never been explored, in 
consequence of the rush of wind from them, which 
prevents their entry with torches. 

With the facts just mentioned all further clue to 
our formation eastward or to the south is lost, and 
though much uncertainty must prevail if we at- 
tempt to define boundaries, enough has been said 
to show that the formation covers a verj' wide 
extent of country. And now, having shown this 
immense extent to be covered by one formation, 
let us enquire what has been the nature of the 
operations which gave rise to it, and what other 
geological conclusions may be drawn from the 
detail given in the foregoing pages. 

In the first place, the formation has arisen from 
a sei'ies of coml reefs, or is, in other words, the re- 
sult of a coral sea. What has been already said 
in proof of this need not, of course, he here re- 
[leated; but, if there should be any doubt on the 
matter, what will be now adduced will serve to 
bear out the view already taken. Secondly, the 
livid has been subsiding during the accumulation 
Wtt the strata. There are many reasons to be given 
for this, but the most cogent of all is, that stra- 
tified beds of any thickness are never deposited 
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except -where subsidence ia taking place. If we 
remark the coasts of Australia, which are now 
evidently in course of upheaval, only very thin 
}>cds are seen to result, because, aa the raiaing force 
'is constantly changing the coast or the shallow 
parts, where alone deposition takes place, there can 
be no time for any great accumulations. On the 
other hand, subsidence gives the greatest facilities 
for the deposition of thick strata, because, the 
deeper the sea, the more tranquil the bottom, and 
the greater area there is for the distribution of 
shells, either borne from the coast by currents or 
worn away fi-om otlier rocks by denudation. Be- 
sides, the only favourable time for a developement 
of coral reefs is during a period of subsidence; at 
least, according to the ingenious theory now to be 
mentioned, and which is at present universally 



Most persons are familiar with Darwin's clever 
and interesting work on the ' Structure and For- 
mation of Coral Reefs,' but, as nearly all here 
adduced will be unintelligible without a clear 
knowledge of the subject, the repetition of the 
main points of the theory of that great geologist 
will be pardoned. In the Pacific Ocean and other 
tropical regions, coral islands occur of a most sin- 
gular form : these are the atolls before described. 
It Was formerly supposed that these were reefs built 
on the edges of extinct craters under the sea, and it 
^as imagined that the ova of the coral animal 
pitched upon these sites as very favourable to their i 
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operations, and then coiomenctd building a ] 
to the surface. There were circumstances appa- 
rently favourable to this view. An aperture was 
generally found on one side of the lagoon through 
which the lava of the supposed volcano underneath 
might have escaped, and earthquakes were not un- 
common in this neighbourhood. But a fatal diffi- 
culty to be got over was their immense size ; for 
craters were never known sixty raUes wide. This 
was an enormous improbability. Besides which 
the depth around these lagoons was more than 
1,200 feet, where bottom could be reached (which, 
was rarely), and it was known that the coral animal 
could not exist at a greater depth than 1 80 feet. 

It of course suggested itself to every observer, 
that if there was an old crater underneath it must 
be at a great depth, and how was the animal to 
have got to it when a quarter that depth was suffi- 
cient to destroy its life? At last, Mr. Charles 
Darwin, after his voyage in the Beagle^ suggested 
a theory which has been since universally adopted. 
According to this, the coral animal seeks any 
foundation to build upon that is not out of its 
depth, supposing this to be an island. If the 
land be stationary, the coral will build to the sur- 
iace, and then either die or extend itself in a late- 
ral direction ; if the land be in couree of upheaval, 
the reef must at length perish ; but if the land be 
subsiding, the animal will buUd to keep near the 
sur&ce, and of course the rate of building must 
\m^ pace with the subsidence, or it will be sub- 
as^ and destroyed. 
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It is evident that as the island sinks the distance 
Ktween the reef and the shore will be increased, 
nd when the land disappears entirely a ring of 
oral will still be at the surface round tJie remains of 
he old terra-firma, like a fence round the grave of 
he departed. It will be unnecessary to go through 
I the arguments by which this view is borne out, 
or to state the reasons of the breaks in the side, 
the lagoon, &c., but what bears on the matter in 
question will be elucidated as we proceed. 

So that, from the theory just given, we must 
regard the coral district of the Pacific as an im- 
mense area of subsidence, with some few excep- 
tions, and that the reefs there seen are memorials 
of high parts of the continent which formerly ex- 
isted there. The reefs are of three kinds — barrier, 
^ng, and atolls (ring islands). Fringing reefs 
ftre those which surround continents and islands, 
lying close to the shore, with no signs of subsidence 
or upheaval. Barrier reefs are those which either 
extend along a coast line at some distance from it, 
BBch as the barrier reef of North-western Austra- 
lia, 300 miles long, and sometimes 70 miles from 
the Coast, or surround an island at a great distance 
from the shore, such as the reef which surrounds 
New Caledonia, so far from it that the mainland is 
invisible therefrom. The atoUs have been already 
described. 

Now it remains to enquire, to which class of reefs 
should the crag coralline formation i)e referred? It 
is obvious that very little of the original fonn can 
he traced from the rocks themselves, and therefore j 
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1 must be drawn irom analogy rather 
thsa from anr other source ; and thus it is to 
inferred that what we witness is not so much the 
I pecnfiar result of one or two coral reefs, but the 
I lemains of a coral sea of various reefs spread over 
a wide area, much as the coral sea of the Pacific 
is at present.* Xow, if the bed of the Pacific 
were suddenly to be upheaved, so as to expose a 
sectional view of the rock which has been form' 
ing there during the existence of the present sea, 
what should we perceive? A very white lime- 
stone rock, fine-grained and soft, containing broken 
branches of the ^fadrepora abrotanoides, Mcean- 
drina dmlalcea, Pontes davai-ia, and other branched 
corals, while large Pectens, Ckamce^ Astrtea, and 
various fislies' teeth, would be scattered through 
the mass amid Coralline, Echini, &c. 

We should find deep layers of those, because the 
I strata of the Coral mud would Jie ranch more com- 
[ mon, and cover a larger area than the reefs them- 
I selves, and these latter would have become nearly 
\ obliterated, as, in the course of time, their dimen- 
I eions gradually contracted. The fossils we possess 
I in the strata now noticed, and the conclusions they 
1 to, instead of indicating one particular reef, 
us how the bottom of the Pacific would 
p if now examined, and allowance made for 
«nceB of time, place, and species. 
I how are we to account for the absence of 
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ttjc reefs themselves? This has for some time been I 
K formidable objection to the reef theory of Darwiii. 
It has been stated that no soundings, or only very 
deep ones, are obtained close to the atolls. Now, 
if the bottom of the sea were to bo suddenly up- 
heaved, immense coral mountains with basins on 
the top should result from the islands. But, 
wherever we have fossil evidences of an ancient 
coral sea, nothing like this can be observed ; on the 
contrary, in the Australian coral reef, now under 
consideration, country wonderfully level is met with. 
To meet this difficulty, it must first be remem- 
bered that the state of the Pacific maybe something 
peculiar to our era. This view is contrary to that 
wluch supposes all the plienoraena of geology to 
have resulted from causes like those even now 
going on about us. But we may question the ac- 
curacy of applying the principle without some 
modification. We may ask. Do not the coal periods, 
the Wealden, the chalk, the crag, point to a peculiar 
tnodification of the earth, to certain kinds of ve- 
getable and animal life, of whicli the remarkable | 
growth of atolls is an instance in our own as dis- 
tinct from other periods as the animals which now I 
band them are distinct from similar genera ia 
fornier epochs? 

But, even waiving this explanation, it must be ] 
wmembered that the bottom of a coral sea is never | 
tiius suddenly upheaved. The deposit, after slowly 1 
^obsiding, may remain stationary long before f 
upheaval takes place at all. It would then be J 
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submerged, and siilyect to the action of the oceau. 
This would stratify and wear away any eminence, 
to say nothing of the slow rate of upheaval which 
would give ample time for aqueous erosion or 
denudation. It has been remarked, that the atolls ■ 
are gradually growing smaller as the bed upon 
which they rest is subsiding. Now, if this be the 
case, a time must come when they are reduced to 
a mere peak, and then the animals will cease 
building. The subsidence must be very slow for 
the polypi to be able to keep pace with it, and aoi 
once the coral was dead the atoll would be for an 
immense time exposed to the fresh ravages of the 
ocean, which would not be long reducing it to the 
level of the rest of the sea bottom. The very form, 
indeed, of atolls sliows them to be liable to rapid 
destruction, once the building operation of the 
Zoophytes had ceased. Soundings taken close to 
them show that they descend in the foi-m of a very 
steep narrow cone; and to find such in existence 
after long submersion beneath the sea and subse- 
quent slow upheaval, would be quite unaccount- 
able, being so inconsistent with our present notions 
of the sea's ravages, and wo should have to frame 
some hypothesis why the ocean, which in some 
uhices tears down lighthouses, rends rocks, and 
Jtestroys massive and gigantic breakwaters, should 
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sucli a fragile structure as a cone of dead 



For, as long as the polype lives, it can 
\f^ up faster than the waves can destroy ; but 
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this force of animal life from the 
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tniggle, aod it is not difficult to see with whom 
the victory would rest in the end. Yet, in spite of 
these observations being true, we might meet with 
Bach remaina. The hypothesis might be in the 
main correct, with occasional exceptions, though 
what follows decides little either way. 

Where evidence ia very weak it is almost use- 
less to adduce it; but it may be of some service to 
describe two basins of limestone in the interior, 
which it is just barely possible may be reUcs of 
atolls. They both occur in the Tatiara, at about 
120 miles north by west of Jloimt Gambier. One 
w aiUed the Swede's Flat, and will be described at 
length when we come to treat of caves. It is a flat 
plain, like a dried-up lake, as level as a bowling- 
green, fourteen miles long by two broad, and com- 
pletely encircled by hills. There is no considerable 
declivity outside it, but the soil is sandy and com- 
posed of coralline rock. If it had been a lake, 
there would be some traces of streams by which it 
became filled, but there are none. It never retains 
Water on its surface, in consequence of large holes 
whicli drain underground.* 

The other is a hill about three miles slightly to 
the west of the southern end of the one just 
described: it is on the road between Kelly's and 
LawBon's stations, and is called the Half-way Gully. 
It is like an immense crater, with a break on one 
(the eastemj side, as if for the passage of lava. It 

* The lerel of ttie bottom of this tint ia much above tLi 
"•irfitig country. 
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U densely covered with brushwood, through \ 
the coralline limestone peeps from time to I 
Standing on its edge, the depression of the cei 
sppi'ars about half a mile wide, and no other i 
but the coralline is anywhere visible. There i 
sudden declivity from the side, but the sames 
and sand. Probably the hill is over a thoi 
feet high, but it is joined to the range, and, ' 
fore, very little elevated above its ncigbbom 
There are only two things to which it could i 
compared — a crater, or an ancient atoll ; a 
there are no trap rocks within miles, we i 
though perhaps on weak evidence, suppose it to 
ha\'e been the latter. 

In the next chapter will be described some of 

the vicissitudes which happened to our reefs, after 

their burial in the bed of the ocean, which indicate 

that its upheaval was neither very rapid nor very 

soon after the submersion of the reef ; what has 

been said will, however, be sufficient to prove that 

we mav regard the Australian formation as the 

result of a former coral sea, without expecting to 

find the remains of either barriers, reefs, or atolls. 

Let it be further remarked, that if it would appa- 

wntlv require an immense layer of time to destroy 

an trace of the structures to which the beds owed 

thtir origin, at least, it would he far less than is 

ot^Barilv required to account for geological ope- 

n:6i.>as: and that while thousands of years would 

K K iKjthing to explain tlie coal formation, or 

iht miwftvjj of the post-glacial beds, a vei-y few 

|{MtnMitT«r^ would Ite sufficient to reduce i" 
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kta to the state in whicli they are now seen. 
It has been already mentioned, that a thick 
■tratum of limestone, without fossils, is generally 
the uppermost bed, and this may have been 
derived from the wearing down of the reef, and 
the rearrangement of the upper part of the beds. 
The absence of this deposit in certain places does 
not affect the general argument, that its absence 
was rather the exception than the rule. 

1 should imagine that the reefs must have 
existed more to the northern part of the present 
formation. This might be supposed from the 
greater warmth of the climate, which would be 
more favourable to such gro\vtlis. Hesides, the 
feet is apparent in the strata. The farther south 
they are traced, fossils become less frequent, more 
broken, and the corals are much fewer. At Port- 
land Cliffs, as I have already said, corals are very J 
rwe, shells uncommon, and much broken, whii 
the limestone is more like the dried white mud * 
already frequently alluded to. At Mount Gambler 
{distant seventy-three miles), corals are more com- 
mon and less broken, shells of frequent occurrenc< 
while sharks' teeth ( Oxyn'hinus Woodsn) are abun 
dantly distributed. At Mosquito Plains (seventy 
miles fi-om Mount Gambler to t!ie place referred to 
liere), the corals are the predominating fossils, and 
are very perfect, preserving all their beautiful manj 
festations with little or no breakage, and often up 
right in the position in which they grew. At the 
Murray, the fossils are principally shells of large 
univalves and bivalves (the former principal 
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TurriiellidcB) showng a much more tropical fauna,- 
though tbe coi-al is not unconimoti, with a greater 
variety of species. I do not know of any place 
where the variations of temperature can be traced 
better than in this district, and the approach to 
warmer latitudes is as cleariy marked in the fossils 
as the approach to the snow line or a mountain is 
marked by the flora. 

It \a not often wc have an immense formation 
left undisturbed, so that we can journey from one 
end to the other, and speculate on the exact tem- 
perature which prevailed, by a comparison with 
the present habitat of similar species. Whether 
there is any great variation from what at present 
obtains, can only be gathered from a more minute 
examination of the faunie tlian I have been able to 
aflbrd them. That, however, the mean temperature 
of the sea has been greater than what it now is near 
the same places, there can be no doubt ; but this 
does not necessarily imply that the meau tempera- 
ture of the earth was greater. Everyone is aware 
how much the warmth of a climate or a sea is 
dependent on the distribution of land in the 
vicinity. Thus, the current of water from a tro- 
pical latitude may be turned aside by a peculiar 
conformation of the coast, and so carry a sea of 
jlmost tropical temperature into a temperate zone. 
liSnch really happens in the Bermudas (the only 
'«tr«-tropical locality where coral reefs flourish), 
.^^gat the Gulf Stream keeps up a very high tem- 
,— -mre • and, as in this part of Australia, the 
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land inay have been so disposed near what waal 
Uien the coral sea, that a very high temperaturtfj 
was kept up. I 

It is perhaps useless to speculate where the land I 
"was at this tiiue, but we may at least offer some I 
lUggestions which bear slightly on the question. I 
A large area of the bed of the Pacific is known to I 
he subsiding, while, on the other hand, an immense J 
portion of the continent of Australia is known to I 
be oprising. If what we know to have been sea I 
during the Crag and probably Post-PIeiocene period! 
waa subsiding, was the 'present subsiding area of 1 
the Pacific a continent? What would be its posi- 1 
tion if it were so? It has been observed that it is I 
mostly within the tropics. Now, Sir Charles Lyell I 
has beautifully shown in his ' Principles of Geology' I 
that a distribution of land exclusively ■within the I 
tropica would have given rise to a temperature 
perhaps be3-ond human endurance. Even suppos- 
ing that the land was not exclusively within these 
limits, a large tract of land, equal to the present J 
coral sea, would have materially affected the tem- 
perature of our extinct sea, and amply account £ot I 
wie existence of our almost tropical shells in tem- 
perate latitudes. It is true that even in the coral 
•ft there are occasional periods of upheaval at pre* J 
Wit, but these are very small, and do not affect the J 
general position that a large tract is subsiding. 

It would be a very curious phenomenon, if ifeJ 
Were proved that the upheaval of one part of thsa 
earth's surface was compensated by the subsidencj 



of anotBer. It would show a regularity in such 
movements that might eveotually prove them to 
result according to a fixed law. I have always 
been of opinion that disturbance of the kind waa 
less common and more general in the Southern 
than in the Northern hemisphere, but this is little 
more than opinion. At the same time, the multi- 
tude of different strata in Europe, the small area 
they occupy, and the marks of upheaval, contor- 
tion, and breaks at almost every step, while targe 
undisturbed tracts exist in South America and 
Australia, would seem to confirm the opinion. 

I cannot close this chapter without alluding to 
a train of thought into which 1 have been led while 
studying these rocks. 

The three great periods into which fossiUferous 
rocks have been divided are characterised by dis- 
tinct predominance of one kind of animal life. 
Thus, the Palajozoic rocks have been characterised 
as the age of sauroids, fishes, and articulata ; the 
Secondary — reptiles, marsupials, and cephalopo- 
dous mollusca; the Tertiary — pachyderraata, and 
by a gradual approach to ivhat the earth is now. It 
is not pretended that no other living things existed, 
but that these predominated, and, though great 
additions may hereafter be made to our list, by the 
discovery of new animals, it vnXl not affect the 
general proposition, that a peculiar class of animal 
life was more common in one period than another. 
It has been further observed, by many geologists, 
but more especially by the late Hugh Miller, that 
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I gradation in creation may be traced, in the three 
numerated periods, where a series of less perfect 
ffganisations seem gradually to prepare for higher 
O'estures. 

It should here be remarked, that when the term 
' less perfect ' is used, it is not meant to be accepted 
literally. All God's works arc equally perfect, 
and there is as much room for wonder and admira- 
tion at the perfection of design in the simplest 
plants as there is in the most complicated animal; 
but what is meant is, that some organisations are 
less complex, or have less special adaptations than 
others. Thus, the simple Acalephm, or jelly-fish, 
perfonn the functions of respiration, absorption, 
assimilation, and circulation, in the mass generally, 
and each function is performed perfectly, to meet 
therequirements of the animal. In a warm-blooded 
animal these functions have all special organs, such 
Mthe lungs, the lymphsitics, the stomach, the heart. 
Tbese are more complex, but not more perfect, 
ot fit the animal better to fulfill the end of its 
creation. 

But there has been (so geologists tell us, admit- 
fing their knowledge to be very imperfect and 
"nsatisfactory as yet) a developement from the 
earlier periods of an approach to a more complex 
Organisation, which ended in Man. Thus, in the 
Bauroid period, the kind of animal most common 
Was one with a very low cerebral developement, an 
imperfect respiratory system, a heart with only one 
auricle and veutricle, and whose ova were extruded 
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■ Ae ■art denienUiy state, germinating and de- 
^ A fwh re s quite distinct from the parent. 
Kw h vac aho oommon In this period, and these, 
, of a complete respiratory and 
f STSton, are of a very low cerebral de- 
, asd the young are bom in a most 
The Articulafa common to this 
cyoeh aR low in the scale of animal organisation. 
FilkB p»e way to Reptiles, whose respiration is by 
laags, wlioae heart contains three cavities, whose 
ovm an note derdoped than those of fishes (some 
aiv Trriparaas, <.^ land salamander). Articulata 
give way to Cephalopoda, the most highly organ- 
aed of the Molhaca. Lastly, the first !Manamalia 
appear, but these of a very low organisation; for 
the only ones that faave been found have been 
proved to be marsupial, and these are animals only 
one d^ree removed from birds. Their cerebral de* 
T^opement is low (the corpus callosum being most 
mditnentary, and the convolutions of the brain 
oitirely absent), while their young are developed 
distinct from the mother, being born in a merely 
embryonic state. Finally, in the tertiary period 
ure see the highest developement which the animal 
world has undergone up to the time of man's 
creation. The commencement is seen in the 
earlier strata becoming gradually more numerous 
up to our own period. 

Xow, it has been remarked by some geologists, 
that, from the fossil flora and fauna of Europe, 
during the Pleiocene period, a state of things must 
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KG prevailed there very simitar to what obtains 

America now. So tliat America is, in reality, 

her Pleiocene period, or one geological period 

;hind the Old World. This principle is of course 

leant to be accepted in a modified way, for there 

tntut be a great admixture in the living animals 

«nd plants between it and those which now tenant 

Europe. But, as a general principle, it has been 

Mated as possessing some truth, and several re- 

marliable facts in accordance have been given. 

Now, with regard to Australia, I wish to enunciate 
ft similar principle (not orginated entirely by me), 
of course subject to many limitations, though less 
than what are required for America, and deci- 
more marked in character. I believe that 
the present state of this part of Australia is very 
fimilar to what Europe was immediately after the 
secondary period, and that really, in regard to the 
developement of its fauna and flora, this continent 
18 fer behind the rest of the world. The position 
ofAastralia renders it less liable to an admixture 
of Its species with those of other continents, and, 
fterefore, its natural history is, to a certain 
extent, peculiar to itself. 

In the flora, the correspondence to the secondary 
Period is well marked. There the Araucarice, so 
^'flinion to the secondary rocks, are represented, 
these are only found in Norfolk Island and 
Liistralia. There are the Zamice and Arthrozamiie, 
*QQd only at the Cape of Good Hope and Aus- 
*lia, being closely allied to species found in 
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secondary deposits. There are likewise pi 
which, though not connected botanically with the 
mesozoic flora, bear a striking resemblance to them, 
and these are the Xanthorrfio'CP, which abound in 
all the continent. If we may judge from the few 
specimens which have been preserved to us from 
secondary rocks, the flora was not abundant there, 
and in this particular our country resembles it; 
for the general character of the country is most 
decidedly barren, more especially in those places 
where the strata I have been describing are found. 
Then, with regard to the Mammalia, no indigenoua 
animals have been found distinct from the Marsu- 
pialia, except rodents, and one or two species about 
whose introduction doubts have been entertained. 
The rodents are an order which has many affinities 
with marsupials, and one species occurs where the ii 
characters are interchanged, — the Phascolomys. 
Our birds, though beautiful, are comparatively few 
in number, and even these not all peculiar to our 
country. And, lastly, there are no secondary rocks 
found in Australia,* but a great portion of the 
country appears to have been recently raised from 
the sea, where it has undergone a state of things 
very similar to our chalk ; while the immense tracts 
of desert country, and the large portions that are 
quite unavailable, indicate a territory less adapted 



' In the 'ReologicttI Socioty's .Tcmmftl' for Hay 181)0, Ibere ii 
I letter from Mr. SkIwjti to Sir R. Miircliison. In this it iBstalHd that 

foBsilfl linTB beeu fnund, which Professor M'Coy thinba to 
I'lecidedly belonging to the chalk. 
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ir tbe habitation of man than any tract of land 
of similar size on the face of the earth. 

The following passage from Mantell's *Wonders 
of Geology' is directly confirmatory of the pre- 
vious statement- Speaking of the Wealden strata, 
he says: — 'Nor can we resist the conviction, that 
Hot only did the same terrestrial area, however 
modified it must have been during the long 
Baccession of ages, supply the d^'bris of an 
^ost unchanged system of animal and vege- 
table life to the Jurassic seas at first, and 
Bubsequently to the cretaceous ocean, but that 
also the fauna and flora of this ancient land, 
of the secondary epoch, had many important 
res which note characterise Australia. The 
Stonesfield marsupials and the Purbeck plagiau- 
lax are allied to genera now restricted to New 
South Wales and Tasmania, and it is a moat 
interesting fact, as Professor Phillips was first to 
remark, that the organic remains with which these 
wHca are associated also correspond with the extst- 
vig forms of the Australian continent and neigh- 
TOUiing seas; for it is in those distant latitudes 
that the waters are inhabited by Cestracions, Tri' 
ywiMB, and Terebratidtp^ and that the dry land is 
clothed with araucarix, tree ferns, and cycadeoua 
plants.' 

We have no means of knowing what was the 
•tate of the earth after the secondary period in 
^■iirope; but, knomng the conformation of the un- 
derlying rock, and knowing that it is of a 1 
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that must give rise to a sandy soil, taking, pei4iap% 
ages before a good loam could be formed upon it, 
and knowing, further, its generally level character, 
there must have been a state of things after its 
upheaval not very different from what is now ob- 
served in Australia. The absence of secondary 
rocks in the continent, as far as it has been yet ex- 
plored, is certainly remarkable; and though negative 
evidence must not be relied on, still sufficient of the 
colonies is known to make their absence a matt«r 
of some certabity. Abundance of the rocks formed, 
i.e., metamorpliic slates, schists, eurites, porphyries, 
and granites, are found principally on elevated 
tracts or mountain ridges. Trap rocks are common, 
mostly in Victoria. Silurian slates have been 
found, I believe, in all the colonies, as well as the 
old red sandstone coal measures (excepting in 
South Australia), and in some places the new red. 
But after these there is a great hiatus, and the 
tertiary rocks are the only continuation that we 
have. 

Now, I do not mean to say, when I state that 
Australia has gone through a period corresponding 
to the Secondary in Europe, that there is a blank in 
the geological history of the continent, or that our 
primary corresponds to the secondary elsewhere. 
There may be, for all we know, mesozoic rocks un- 
derneath our cainozoic, though it is not probable, 
or Australia may liave been a group of islands oc 
a continent during all that time. Perhaps it would 
be better, to prevent misapprehension, and to au 
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he infinite limitation wliich a more general prin- 
Kple would require, by stating, that no more is 
meant in the above facts than this, — that the state 
of things now seen in Australia bears a strong ana- 
logy to what Europe must have been at the close of 
the mesozoic epoch, and that, in accordance with 
tius, Australia, in its natural history, is far behind 
in developement to any other part of the known 
earth. 

If any further speculation on the subject should 
cause the principle to be more strictly applied, the 
cause of science will be more benefited that way 
than by stating too much in the first instance. 
Not to conceal, however, any fact which might 
militate against my view, it must be mentioned 
that the fossil remains of a lion and of a native 
dog (supposed at one time to have been introduced) 
prove that until recently these animals flourished 
M indigenous to the soil. 

If the above principle be true, it gives rise to one 
important consideration. There are some who, when 
tb(y discover a sequence in creation, do not trouble 
themselves to enquire why the Almighty chose such 
Wd aach a plan in following it out ; they look 
"pon each part as of necessity belonging to the 
*Hole, and they would seem to infer that, because 
"Od adopted a certain gradation, no deviation was 
wble. Something of this kind is to be traced 
an otherwise able work, entitled ' Vestiges of 
Eation,' and many other works on creation imply 
«*« doctrine, that if the motive of the earth's crea- , 
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len we contemplate the vicissitudes to which 

Ac tfiTth has been subject, we cannot help tracing 

aprogress and civilisation in nature similar to what 

men pretend to in history. An ungenial soil has I 

arisen from a recently- raised tract of land, and this, I 

again, only supports a most meagre amount of ani- I 

mal life, not only few in numbers, but low in the I 

scale of vital organisation. What a ditference I 

fould have resulted from a different fauna is told I 

by the experience of those who have kept sheep I 

and cattle stations, who say that every year after I 

tiieir introduction sees an improvement. As it was, I 

bowever, prior to the entrance of the white race, I 

while nature toiled towards a better state of things, I 

the land was ill adapted as a residence for man. I 

Human nature actually languished in many parts I 

of it, that is, were driven to means of subsistence I 

badly adapted to support life. Captain Sturt men- J 

lions that the natives of the interior depended I 

almost entirely on the grass-seed for their support, 1 

and even these sometimes failed, so that they were 1 

met with in a most emaciated condition. The same I 

author also mentions, in his account of the journey I 

to the Darling in 1828, which was a season of great 1 

drought, that most of the natives were nearly I 

starved, a whole tribe having to subsist on the gum I 

they collected from the bark of the wattle-tree. It ■ 

would appear that Australia is subject to periodi- 1 

c^y dry seasons, and that then the natives of -l 

the interior suffer fearful privations, and become m 

subject to contagious disorders. But this does not J 
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interfere with the fact, that the continent can sup- 
port human life, for, in spite of all their endurance, 
they did not appear to be diminishing in numbers 
until the white race came among them. 

It is true that distress and famine only occar 
among the natives of the desert part of the country, 
while those in the better lauds near the coast and 
mountains lead a more comfortable life. But the 
state of the sod and the country generally has 
a great deal to do with the fact, that the abo- 
rigines of Australia are, with the esception of the 
Fuegians, the moat degraded, the most helpless 
race on the face of the earth. 

In conclusion, let it be added, that if this country 
ever becomes great among nations, it will not be 
owing to the possession of many natural advan- 
tages. It is melancholy to look upon the map, and 
thiuk of the immense tract of soil that must ever 
be useless to man. A bright future may be in store 
for some places, it has already dawned upon others, 
but to think of the vast deserts, sometimes bor- 
dering close on the comparatively small tract of 
agricultural land, leaves but little hopefulness for 
the greater part of the continent. There la room, 
however, for years to come, for settlers, on spots as 
rich, perhaps, as any the earth affords. But from 
the interiorwe turn in a despair like that of Captain 
Sturt, who, when he had penetrated to the farthest 
point ever reached by the European, stood upon a 
I mound of sand gazing, as he said, upon an expanse 
■Dnequalled in the world for barrenness and deso- 
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We gain, from time to time, some trifling increase 
to our knowledge of its aridity, but all our know- 
ledge results in this, that we know it never will be 
a home for man — that all our efforta at its explo- 
ration have been baffled, and the explorers sent 
back sickened and exhausted — that the bones of 
one of a finely equipped party, led on by an 
indefatigable genius,* now whiten on some part 



of its arid expanse. 



' Leichftrit, 



NOTE TO CIL\PTER V. 

Since tho above was written, Mr. Stunrt hae succeeded in raachmg 
tie fentn^ of the continent, and had nearly crossed, when ho was 
<bira) bode bj the nntires. He hns atnrted again with a partj of 
tliirteeo incii. The loae of Burke and Wills will be nlao freak in the 

I bare latclj heard that the bones of nn extinct hymnn have been 
BWid in a cave here. This is very doubtful. I.argu bonen were also 
"Wd in some clay which fell away from the banks rounii I-ftVe Colftc. 
I wqIiI never ascertain what they weri;, hot what ultimately became 
°fthem. If the banks round these lakes owed their origin U> a pro- 
mt limilar to the banks round lokea described in the Inat chapter, 
'^'mutt hare been load animals or amphibious reptiles to have be- 
Kau imbedded in them. 1 am assured, however, by those who saw 
Vila, tbat they were mncb too large for any kangaroo, Could it be 
""I Buhrictjui aiutratis, descrilwcl by Professor Hunley iu the Ocolo- 
iM Saeid;/'* Jmrtt'd? fie states that the specimen waa in the 
'ill Museum, but that notliing more was known of it than that it 
frum Australia. The animal is a reptile, but probably not peo- 
"ipnAy modem, and more likely came tioia a aandstone formation. 
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fROM the consideration of the coral beds we 
pass to those next in succession above. For- 
•BUtely, there is no blank in the o;eological history 
-4!^ the country now treated of. What we next find 
'1^ d*e sequel to what has gone before, being just, 
it Ittct, what we might expect would, in the opera- 
i^rtitfu^f nature, succeed the formation just described. 
It^W^ bwu seen, that, during the buUding of the 
^p^lKtf bed of the sea was subsiding, and that 
•hffn" '^^ subsidence was terminated, or at least 
leaval commenced, the coral animal must 
i building. Many things might liave 
t (lostruction of the zoophytes. Either a 
ifcsidcnce, or a change in tlie temperature 
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of the waters, or the advent of a current containing 
Bediment. That this latter cause is fatal to the 
progress of reefs is proved by observation. One of 
the causes why one side of the atolls is invariably 
liroken down (a circumstance appealed to by earlier 
geologists in favour of the view that tliey were ex-- 
tinct craters) is because of a current of sediment in 
that direction being caused by the prevailing wind. 
In fringing reefs the parts opposite a river or stream 
from the land are nearlydestltute of coral, and what 
IS near them is always dead. Breaks in barrier 
f«& are traced opposite streams in the land which 
ihey surround, even long after they are so far re- 
moved as to cease to be affected by them. All or 
either of the causes above enumerated may have 
combined to destroy the reefs here treated of, and 
probably the latter bore the chief part. It is of no 
moment to enquire now how it ceased to exist ; of 
one thing we arc certain, and that is, that the de- 
posit did terminate and a change came. This 
change gave rise to a different kind of rock, and 
this ia what next comes for our consideration, and 
forms the subject of the present chapter. 

Kound the coast (which, as befoi-e stated, prin- 
cipally consists of coralline cliffs or hillocks) 
patches of a different kind of rock from the white 
clialky deposit are occasionally seen. At times, it 
forms sea-cliffs of itself, and then it affords a good 
variety, from the generally uniform white coast 
line, this being dark brown in colour, and more 
compact and rugged than the underlying strata. It 
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is found more or lesa all round the coast of th» 
colony of South Australia, and perhaps it extends 
all along parts of the Australian Bight. It is seen 
to most advantage where the coast is bold, andl 
where it forms cliffs ; and, as a better idea can be 
gained of the nature of the formation from such 
localities, I shall confine myself to them for the 
present. The principal places, then, where the rock 
is ol^served to most advantage are Guichen Bay, a 
port on the South Australian coast, between thei 
UMi!4. toutherlv part of the colony and the Coorong, 
•imI an iodcDtation on the coast between Cape 
Bridgwater and Cape Grant, a little to the west of 
INMtlaud, in the colony of Victoria. The whole^ 
eastern and nortiiem sides of Guichen Bay are 
comjiosed of low sand-hills, scarcely thirty feet 
above the water-level, hut on the southern side a 
change takes place. The sand is replaced by 
rough craggy rocks, which, though not rising 
verj* high, are bold and abrupt, sometimes pre- 
senting a perpendicular face to the heavy surf 
which beats upon that coast. Seen at a distance, 
one would imagine that these rocks were divided 
only into larger strata, fourteen or sixteen feet 
thick, but, on a closer inspection, another kind 
of stratification is discernible. In addition to the 
great divisions, which are so distinct that one could 
tthnost suppose that they were huge slabs of rock 
Uid \x\mn one another, there is cross stratification. 
"Vhia is a lamination which divides the beds into 
Atmttt ul)out two inches thick, but they are never 



^ 
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hoiizontal like the real strata, are scarcely ever 
paralle!, and never continuous across the great 
divisions wliich divide one bed from another. 

Now, all these appearances taken in connection 
with the mineral character now to be described, 
are dearly indicative of an ocean current. Anv- 
one conversant with the elements of geology will 
nnt require to be told why this conclusion follows, 
from the facts above stated. It will be sufficient 
Eonaj, that the want of horizontality in the smaller 
strata is due to some disturbance in the water 
from which they were deposited, and, as they bear 
in one particular direction, this must have been 
owing to a stream which deposited particles as it 
flowed along. The greater divisions are caused 
by an alteration in the direction of the current, 
which, before it would deposit any new matter, 
would carry away the lighter superficial particles, 
and wear down to a smooth surface all the ine- 
quaUties left by the former stream. 

If there were any doubt about this theory, it is 
qnite removed by the nature of the rock. We 
know what kind of matter we should expect to 
find at the bottom of such a stream. Their course 
ia generally slow, and therefore only small frag- 
ments of shells, grains of sand, and fine mud 
Irauld be carried by them. A river will carry 
lown mud from the banks, and fragments of wood, 
l>ut an ocean current, which generally takes its 
e in deep water, can only have the detritus of 
3 rocks and shells it has acted upon. 
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The material of the rock now under conaidera- 
tion would appear, at first, to be a coarse-grained 
sandstone. Under the microscope, however, it is 
found to consist of small particles of shells, worn 
by attrition into thin scales, and small grains of a 
quartzose sand. It is freely acted upon by acids, | 
and, with the necessary reagents, shows great i 
quantities of lime, magnesia, and silica, with traces 
of aesquioxide of iron and sulphate of lime, but no 
phosphates nor organic matter. Tliere are no fos- 
sils, excepting in a few places which I shall specify. 
From these facts, therefore, we may not only con- 
clude that the deposit was from an ocean current, 
but also that it was a considerable distance from 
any land ; because, coast drifts are generally 
rather rapid, being derived from large rivers 
or similar causes, wliile those far from land seldom 
exceed the rate of three miles an hour, and any- 
thing much quicker than this must infallibly have 
included larger particles of shells, and even whole 
ones. 

Guichen Bay is not so well provided with this 
rock as a small inlet at the south side of Cape 
Lannes, the promontory which helps to form the 
south-east side of the harbour. Here the rocks 
are seen in bold section, for sometimes the cliffs 
are nearly a hundi-ed feet high. 

The little bay is very deep, so that the water 
washes the cliffs nearly all round. In some places 
the action of the surf has undermined them, and 
caused them to fall, and the spray has eaten into 



BOCKS AT QUICHES BAY. 

its soft friable texture, giving parts a wild aud 
Jagged outline. These features, and the singular 
cross stratification of the cliflFs that have escaped 
the ravages of the ocean, the dark hue of the | 
«tone, the heaps of ruins scattered about like fallen 
castles, and the boiling of the heavy surf, which, 
CTCQ in the calmest day, breaks upon the rocks, 
make a sublime scene, ivhich for wild beauty 
would be unequalled in Australia, were it on a 
little larger scale. Even as it is, however, 
raninds one of the bold coasts of the Highlands ; 
wd the little verdure -which the mesembryan- 
riiemiims give, as they creep doivn the surface of 
tbe rock, or hang swaying on the wind, tends little 
to soften its desolate and savage aspect. 

There are, as I have stated, no fossils; but the 
■QBuait of each cliff is topped by a stratum of 
compactlimestone, horizontally disposed, but lying 
unconfonnably. This, I presume, is a relic of 
the lost coast action, before the deposits were up- 
heaved to their present position ; and from the fact 
tbat the same stone, lying in the same manner 
farther inland, contains marine fossils of existing 
species, I have no doubt that it is of the same 
sgc as the very recent beds to be spoken of here- 
sfter, which exist all round the coast. 

Let us turn now to the other locality spoken of 
above, as possessing the same beds. This is the 
bay (Grant Bay) between Cape Bridgewater and 
Cape Grant, a little to the west of Portland Bay. 
There the deposits are seen to greater advantage, 
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and on a larger scale ; besides, from the rocks 
associated with them, we are able to decide more 
positively as to the total distinctness of" the forma- 
tion from the coral reef. The bay is some three 
or four miles wide, bounded on the two sides by 
the capes above mentioned, which are fine rocky 
headlands, with deep water at these very places. 
The whole coast of the inlet is very precipitous, — 
80 much so, that there are only one or two places 
where you can descend from the cliffs on to the 
beach. Seen from above, the appearance of the 
bay is peculiar; because, after a little belt of sand, 
all round between the cliffs and the %vater, the surf 
beats in amidst a confused mass of large black 
boulders, much corroded by the action of the sea, 
but still preserving an irregular figure. These 
are trap rocks, or a very vesicular brownish- black 
basalt. To this the precipitous coast forms a great 
contrast, being the yellowisb-brown stone, precisely 
similar to what is found in Guichen Bay, but it 
is seen to be based on the same basaltic rock 
throughout its continuation. 

But the stratification is what makes it most 
singular. Not only are the minor laminations 
quite out of the horizontal, but even the great 
divisions. One part of the bay looks as if the 
strata had been deposited horizontally, and that 
afterwards the two ends had been upheaved and 
pressed close together, making the beds almost like 
the letter W, ouly a little more rounded. Most 
frcquentlyi hOBUB^tlie great divisions preserve 
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% serpentine line, though, in places, the diagonal I 
or cross stratification is alone irregular, the rest \ 
preserving a uniform horizontal line. ] 

Descending to the beach, the brittle and friable ] 
nature of the stone is observed, it being less com- j 
pact than what is seen at Guichen Bay, and this is 
what makes the descent to the coast so difficult, 
for the mere action of the weather has eaten away 
the face of the cliff, making the summit in many ] 
places overhang the base by many feet. The rock 
is of the same texture as that of Guichen Bay, a I 
calcareous sandstone, in every respect similar in ' 
appearance, and, like it, containing no fossils. At 
first sight, one would be induced to refer the con- ' 
lorted appearance of the beds to irregular upheaval, ' 
which has twisted them and bent them into the j 
inclined position they hold at present. But this 
theoiy is quite untenable. Whatever upheaval i 
there has been was of a most regular kind, and 
equal in its operation. 

The underlying strata are in no way disturbed, 
find the stratum of basalt upon which the sand- 
stone (or upper crag, as I shall term it,) rests, ia I 
is horizontal as the sea. The only way, then, of | 
explaining the irregularity, is by supposing the ' 
current, from which the detritus was dej^osited, to 
have been rather strong and variable at this place, I 
giving rise to shifting sandbanks, more abrupt in 
torm, and more liable to change their character, at j 
every change in the direction of the stream. ] 

Perhaps, again, the sea was shallower here ; and I 
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just as there are sandbanks along the coast, mtK 
deep soundings round them, liable to change th^ 
form every year, so these beds may have existed 
near a coo^t and been subject to great vicissitudes. 
The layer of trap upon which tliey are based 
affonis a gx»d answer to a difficulty I at one time 
felt al»ut the upper crag, as I shall terra it in 
future. It is well known that the summit of dead 
coral reefs presents aii appearance very similar to. 
the detritus borne down by an ocean current. 
Thus, in Henderson's Island, described by Captain 
Bccchy, mention is made of its being an upraised 
coral island, and is thus described by Lyell: — ' It 
has a flat surface, and on all sides, except the rock, 
is bounded by perpendicular cliffs, about fifty feet 
high, composed entirely of dead coral, more or less 
porous, honeycombed at the surface, and hardening 
into a compact calcareous mass, which possesses 
the fracture of secondary limestone,'* &c. 

Tlie cliffs are considerably undermined by the 
action of the waves, and some of them appear 
on the eve of precipitating their superincumbent 
weight into the sea. Now, tliough this descrip- 
tion differs from the deposit under consideration, 
inasmuch as it speaks of dead coral interspersed 
through the mass, yet the general character of the 
(wgk WHS so similar that there was some possibility 
of it* owing its origin to an upheaval of the coral 
nwk. as a dead mass. Those at the rim of the 
iu Atoll Islands are described as being a 
* Xtnwii of GeiAoyi/, FiftK edition. 
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9 of calcareous sand, heaped together with 
broken shells and other debris. Of course the 
testure of the crag was rather against such a sup- 
position, but then it had been lying immediately 
above the coral rock, and sometimes containing 
larger portions of shells, with an occasional frag- 
ment of what appeared to be coral, only too much 
broken to be certainly classed as such. The only 
tiling that could settle the question was the exist- 
ence of some intervening rock, which would show 
them then to be quite distinct from one another. 
This was found in the stratum of trap rock, upon 
which, as I have already said, the cliffs of crag rest. 
At one time, i could hardly imagine that the 
trap really was underneath, because at Portland 
Bay, a short distance off, basaltic rocks are seen on 
the top of the higliest cliffs, and, though these are 
of coralline rock, yet, as there arc extinct volcanoes 
(Mount Napier and Mount House) in the neigh- 
bourliood, 1 imagined that the trap rock was lava, 
which had flowed over the cliffs at Portland into 
the sea, at a time when the coast had assumed its 
present figure, and that the accumulation at Cape 
Bridgewater was what had flowed to the bottom 
of the cliffs, and been stopped further progress by 
them. I 

And it was very difficult to arrive at the real 
Conclusion, because, on descending into the bay 
now described, the basalt could be traced to the 
foot of the other rock, and then seemed discon- 
tinued, and the ordinary limestone took its place. 
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1 fihon'ed that the break 
t ^i|isreiit than real. What 
1 to Ik Ae cng ««•, in ^t, a mere coating 
r r^iiiliiii. vUc^ VBS washed down by the raiD 
I ^ fihxsdcMi, flo as to completely cover the 
Ktnip mk. mdemeatk, sad make it appear like 
A fwy little digging, however, com- 
lykfe^ l am n ed it, so as to show the vesicular 
caaic rock b^watii. It was curious to remark 
r Ate fine had been washed down, so as to form 
&erC of stone over the underlying strata. 
lU^ too, «»s done much in the same way that 
f is dcpoatcd at the bottom of caves ; and 
1 ve bear in mind that ever)' particle of the 
t must have been dissolved by water and then 
ndepoeitcd, do moderate amount of time has been 
ooosutned in fonning the lai^ crust of stone found 
ID tbe bay now described. 

The trip is quite amrgdaloidal, that is, every 
one of the veacles in the stone has been filled with 
crystalU^ carbonate of lime, rounded in the form 
of the mould in which they occur, and of a trans- 
lucent yellow colour. Some are of a reddish tint, 
from the presence of iron, and tbey generally 
radiate out in beautiful acicular crystals, from the 
centre to the circumference; but more commonly 
they are small, and, wherever a piece of the rock is 
broken off, it appears as if studded all over with mi- 
nute wax lentils. It is quite extraordinarj- how the 
lime filters through the stone to form crystals in 
ihe crevices. Break off the rock where you will, 
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A, bow compact soever it may be, the centre is 
ire to be impregnated with lime. 
At the foot of the trap a very singular formation 
I seen. The sesqtiioxide of iron, washed from 
he volcanic rock, has acted as a cement to large 
particles of shells, rounded, water-worn, and of 
irge aize. This has formed a conglomerate of 
intense tenacity. The fragments which protrude 
look as if they conld be picked off, but a great 
exertion of strength will not detach tliem. The 
diclls preserve their colour in most instances, and 
the conglomerate is like a very pretty mass of 
flower petals, Mr. Darwin mentions a similar 
deposit as occurring at Ascension Island. 

To return to the upper crag, there can be little 
doubt, then, that it is quite distinct from the coral 
;foTOation, and that it is identical with the deposit 
fcund at Guichen Bay, because it lies like it directly 
Over the crag beds and under a hill, hereafter to be 
^own as more modem deposit occurring in both 
aces. 

There are other localities in which the same 
^rata are found, as, for instance, on the coast at 
fte mouth of the Glenelg, in Victoria ; again at 
livoli Bay, south of Guichen Bay; at Lacepedc 
ay, to the nortli of the same place; besides on 
lany reefe of rocks that rise out from the coast, 
od in spots here and there, scattered more or less 
U over the district. Some of these latter possess 
luliarities worthy of note. They are generally 
rising ground, lying imtnediately above the 
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ooxaffine strata. Thb position clearly shows thai 
ocber parts there have been which denudatioi 
has remoTed, and the texture of the rock iteel^ 
in SDch cases, gives the reason why it was able to 
re^st ravages which de-stroyed the continuance 
of the beds. Thus, at Moant Gambler, at the edge 
of a deep circular chasm, where the upper part of 
the rock has fallen into a hollow, caused by the 
erodon trf underground streams, there is a good 
section of the beds exposed. On the top of all are 
seen the ashes from the extinct volcano in the 
vicinity; underneath is this deposit, about sixteen 
feet in thickness. Its appearance at a distance 
would lead one to imagine that it was full of shells; 
but it is not. There is nothing but a mass of brukcn 
testacea, so confused and so broken that I have 
never been able to recognise one of them, witli 
the exception of a large Ostrwa. The face of the 
stone is j>erforated on all sides with the borings of 
the Lithodomi, and the stratification is as irregular 
as running water could make it- The occurrence 
of the oyster-shells made it doubtful if this deposit 
did not belong to an after-stage of the coral ree^ 
distinct from these strata, because there is on the 
top of nearly every limestone cliff, which has not 
suffered much from denudation, a bed of oj'stcr- 
shells united with a few other fossils, such as the 
asterite, and, what is not singular, considering the 
date of the beils, clearly established by other fauna, 
a Pecten Jacoh^us. It is not with chalk but a 
ferruginous yellow clay. It is seen at Portland. 
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tunder the trap), and therefore more ancient than 
the upper crag at the top of the JIurray chffs, and 
in many other places ou the coast and inland. 
But the 0%'ster-shell bed at Mount Gambier really 
WloQgs to a part of the upper deposit; and we 
luQst therefore conclude that that fossil extended 
!o both beds. 1 should think, however, that the 
'lyster-shcll bed is more recent than the coralline 
rock, not only because it is always found above, 
but because the fauna is so distinct. PrQbably 
it was formed previous to the commencement of 
deposition from the ocean current, but when the 
loral was still subsiding, and a deep sea over it. 
!t may safely be said that the deposit must have 
ratended over a large area, for its remains are 
distributed at intervals about the South-eastern 
DiBtrict. 

We have now before us, therefore, a series of re- 
tnatna which point very decidedly to the existence, 
after the death of the coral, of an immense sea 
Iwttom, covered by deposition from an ocean stream. 
Before any conclusions are drawn from the facts 
stated, several peculiarities in the rock must be 
mentioned. 

lu the first place, the formation is one winch, 
from the description I have already given, is 
perceived to vary much in its capability for 
resisting the action of sea-water and the atmo- 
sphere. The consequence is, that while some parts 
are easily waslied away by coast action, others 
become compact and indurated. This, as the 
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mfhtmtwi 0t tkt hed kas | M uu ee J ed^ has given lue 
t* nc& of neks far vvt to aea, tbe more din- 
ga«HBbe^^Ktkn-HciaHBded,ai>d lardly viable 
itwL wsto-. The eoMt {ram Riroli Bay to Gm- 
cka Bbj* is vsy |ii i Tliii to nsvigstors in con- 
nfaaee, aad s lirge mf of rm^ to tite north 
«iie flf Ac kner (C^e JaA reef) stretdies out 
to i^ fir Bore Abb twch« miks. 

1W ipfeanaee of Aese rocks is T«ry peculiar. 
Of aoae onlf a sbbII pinnacle is spared, which 
laiKS itsrif abovv tihe wares like a channel Ught- 
lKiiBe;adias, ^ain, barcbeai a mass of table rock, 
tiiroi^li wkick tbe sea Ins worn many passages, 
^ving^tlKm tbe ay pe aran ce of bridges; and lastly, 
tbej chister together Eke a group of tslnnds, with 
flat tops and preciphoos ades. The flatness of the 
samtaita shows that they have been moch denuded 
before arriving at thar present state; but even 
amid th^r ronnded form and worn outline the 
cxoss stratification is still traceable. The nearer 
; to the coast the more rugged they become^ 
1 tbe rocks which fringe the shore are as studded 
B and projections as a Gothic pinnade or 
tacier. In fact, their tops have just 
! of a coral reef, quite as delicately 
1 as varied. A mere description can 
ttce to the strange appearance they 
t seems as if the rocks were covered with 
Be shmbs, tapering gradually to a point, 
branchlets and ramifications, or 
wf of a cave studded with stalactites 
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imed upside down, and placed on the aea- 
Anything but spray must long ago havs 
them to pieces; and even then, liow they 
en spared, while the surrounding rock has 
irn away, docs not appear very plain. 
Their origin I explain thus; — It would appear 
I me that they must he the result of concretions 
lime and sand, caused by the percolating of 
through the lieds prior to their upheaval, 
■would harden some portions, and enable them 
to resist the action of water. Indeed, the 
I evident that such a course has been in 
operation in other places. 

It will be remembered that, in the second chapter 
of this work, reference is made to a kindred circum- 
stance giving rise to concretions in the coral rock, 
At a cliff at Guichcn Bay, out of reach of the 
sea, where portions of the rock have fallen away 
and caused cavities, the sides are seen to be covered 
with what appear to be roots of trees. Some are 
thick, and twisted in various forms, more divided 
at the top and thicker at the bottom, while others 
are slender. There is some difference between 
tliera and the ones now alluded to in this chapter. 
While the former are large and generally covered 
with a fragmentary mass of shells, the latter are 
small, and like chert inside, and covered ivith the 
white powdery chalk outside. 

The same peculiarity may be seen at Cape 
Grant, already alluded to, where, as described, the 
summit overhangs the lower part of the face of' 
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tlie cliff, which is seen covered with these twiste 
concretions, of all sizes and sometimes continui 
through many strata. Occasionally they jut oi 
from the face of the rock, so as to be easily 
tak£n for roots. I attribute their origin simpi 
to the filtration of water through the loose textni 
of the crag, which has dissolved the lime aa 
has passed through, and redeposited it round t 
channel it fonncd for itself. 

There are, however, other theories extant as 
the origin of similar beds, to which I must refer 
vindication of my own opinion. The similar a| 
pearances have l>een noticed by two persons, bol 
eminently qualified to give an opinion on such 
matter, — by -Mr. Charles Darwin, in his ' Voyage 
the Beagle,' and by Mr. Gregory, in his account 
the ' Exploration of Western Australia.' It is wit] 
the greatest diffidence I put fonvard my view 
(apparently in opposition to theirs, but not : 
fact), that readers can see the statements and judg< 
for themselves. I may, however, state, that my 
theory is the result of a longer consideration of tiii 
locabty I refer to than either gentlemen were able 
to afford it, otherwise they would perhaps have 
seen the truth of what is here stated. It must be 
remarked, that I am not sure that Mr. Darwin 
refers to the same rocks as I do, and, from liis state- 
ment and description, it is probable he does not 
but as he himself alludes to other portions of the 
coast, very likely it may be imagined that his de-. 
scription was meant to account for all, especially as 
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they are so similar. I do not doubt that the 
deposits of Western Australia were subaerial, 
because of the land-shells, though I should be 
more inclined to think that the casts were entirely 
due to the percolation of water. But I am sure 
that, had Mr, Darwin seen the deposits of Guichen 
Bay and Portland after those of Bald Head, he 
would very likely have set them do'wn as iden- 
tical. It is because the strata are so very similar 
that I am anxious to point out the difference. 

In describing the rocks about Western Ai 
tralia, he says : — ' One day I accompanied Captain- 
Fitzroy to Bald Head, tlie place mentioned by so 
many navigators, where some imagined they saw 
corals, and others that they saw petrified trees 
standing in the position in which they had grown. 
According to our view, the beds have been formed 
by the wind having heaped up fine sand, composed 
of minute particles of shells and corals, during 
which process branches and roots of trees, together 
with many land-shells, became enclosed. The 
whole then became consolidated by tlic percolation 
of calcareous matter; and the cylindi'ical cavities 
left by the decaying of the wood were thus also 
filled up with a hard pseudo-stalactrial stone. 
The weather is now wearing away the softer parts, 
and, in consequence, the hard casts of the roots and 
branches of the trees project above the surface, and, 
in a singularly deceptive manner, resemble the 
stumps of a dead thicket.' 

Now, the only particular in which this description 
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diflFers from what I am describing, is the occutren< 
of land-shells; these I have never met except in 
the sand on (he surface above the rock, which sand 
was evidently derived from drift, being composed 
of larger fragments of shells, in which the colour- 
ing matter was nearly always preserved. The land- 
shells were small species of Succinea. There were 
also ill this drift many twisted roots and branche» 
of mangroves and of other salsolaceous shrubs. 
These, if the deposit gets hardened, may possibly- 
become like the roots at Bald Head ; but then they 
will present a very different appearance from those 
described in the strata underneath. If the exist- 
ence of land-shells in the Bald Head beds is as 
certain as their absence from those in South Aus- 
ti'alia, then we must clearly be treating of differ- 
ent formations. At any rate, lest anyone should 
imagine that our upper crag and its concretions 
owe their origin to a similar cause, it will be useful 
to state the reasons against such a theory. First, 
however, it must be mentioned that Mr. Gregory, 
the explorer, alludes to the same formation, and 
adds that it is derived from a drift of sand and 
shells from the coast which becomes hardened ; and 
further, that it may be seen in all stages of forma- 
tion round the coast. Probably he alludes also to 
our part of the coast ; and this, again, is why I am 
anxious to state the difference. 

It is true that sand is being drifted up in im- 
mense quantities round parts of the coast of 
Southern Australia, so as to bury trees and render 
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considerable tracts unavailable. But this drift is 

only composed of the finest particles of shells and 

quartz, — such, in fact, as would only be carried 

along by wind3. I have examined many of these 

' sand dunes, ' and a lengthened description of them 

"wUl be found in the next chapter. It will only be 

necessary to mention that they contain no perfect 

shells, as fur as I am aware, and never bear signs of 

stratification. Such a formation could scarcely be 

hanleued except by the permanent action of water. 

Mere rain would not do it, and in fact does not; 

for after the winter season we find these banka 

as shifting and as loose as ever. 

Then, with regard to the concretions, whatever 
may be the case with those in Western Australia, 
nothing but a very superficial observation would 
bear out the notion that they have ever been trees 
orroots ; though they certainly have a strong resem- 
blance in their roundness, and in the inequalities 
of the surface which give the appearance of bark : 
for, on being traced down, they generally continue 
for twenty feet without a change in their diameter, 
unless to become a little wider. Again, most of them 
at some part of their course get accessions from 
other percolations, and then go down in the form 
of fluted columns, which is hardly consistent with 
the notion of their being casts of trees. One 
would certainly expect to find also some trace of 
their vegetable origin, even though they be casts and 
not silicified trees, but nothing of the kind is seen. 
On breaking them, the interior is found to be a 
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compact magnesian limestone, just what the filtr^*' 
tioii of water holding lime and magnesia in solution 
would occasion. 

I have been often taken to see what have been 
termed fossil trees in the crag, but have always 
returned disappointed. Sometimes persons have 
shown me circular holes, about a foot in diameter, 
lined with concentric rings of limestone, and I have 
been aslied, did I not consider them to be casts left 
by the trees which have rotted away ? But, how- 
ever delusive the appearances were, a reference to 
the sea-coast showed the holes to be analogous to 
the ' sand-pipes ' spoken of in a former chapter. 
Near the sea they may be noticed of various depths, 
from one foot to five, and even more. They are 
always lined with concentric Iamina3 of stone. 
But the clearest proof that thesa-strata have been 
formed under water is given by their present dis- 
tribution. If the theory of Messrs. Darwin and 
Gregory were applicable to the upper crag of South 
Australia, then it must have been formed on dry 
land. But many portions of it are now under 
the sea, and consequently there must have been 
subsidence since its formation to place it there. 
Now, it may be safely affirmed that there is no 
evidence of such subsidence; on the contrary, a 
regular course of upheaval since the formation of 
the coralline beds is manifestly apparent. There- 
fore we may reasonably conclude that the theory 
will not meet the case of South Australia. 

home of the concretions may have resulted from 
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ioral, transformed by rolling and coast action into 
toiinded cylinders of calcareous fragments, and then 
buried in the fragmentary detritus. Mr. Darwin 
mentions such things as being common at Keeling 
Atoll, aud I have frequently picked up upon the 
ioast similar specimens. 

It may seem a waste of time to dwell so long 
on a comparatively unimportant point ; but I have 
been constrained to do so, not for the sake of con- 
tradicting abler men than myself, who were pro- 
Ifflbly quite right in the strata they referred to, 
bat in order to give an accurate account of the 
origin of all the beds met with in the district I 
lave undertaken to describe. 

After having described the concretions which 
Hake the coast more beautiful and less monotonous 
than the South Australian coast usually is, other 
peculiarities in the same strata soon claim our 
notice. The soft, nature of this rock has already fre- 
jaently been remarked. This has given rise to caves 
F various depths ; and the rocks are so corroded, 
hat one may wander long at Guichen Bay with- 
Ot exploring all the winding passages and crevices 
1 the cliffs. Nearly all of them are more oi* less 
indermined, and scarcely a year passes in \vhich 
uge masses of rock do not fall down. In 
Dme places, where the sea has been beating away 
; the end of a cave without having had much 
ffect upon the sides, the water has bored to tlie 
Opface by a kind of channel, through which every 
T&VG which falls upon the shore sends up a column 
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of water into the air. These are the celebrated 
' blow-holes,' of which there are many round the 
coast. Nothing can be more singular than their 
effect, even on the calmest day. You stand at the 
edge of a small round hole surrounded with stony 
shrubs, and every few minutes a roar is heard as 
the wave advances up the cave : it drives the air 
before it, and amid the noise a final explosion shakes 
the ground, dasliing a cloud of silvery spray into 
the air, after which the water falls splashing 
around ; there is a moaning recoil of the water, 
and stiUness returns. 

It is curious to observe the effect of two antago- 
nistic forces whicli are here at work. The land is 
upheaving slowly, and the sea is rapidly eating 
away the coast line ; there can be little doubt that 
the ocean would have the best of the struggle, and 
soon indemnify itself for all the losses made by tht 
uplifting of her ancient bed, if the rock were all of 
the same soft texture. But this is not the case, as 
previously stated ; and while the coast action has 
eaten deeply into the line of cliffs, causing either 
deep indentations or piles of ruins, some portions 
are aTale to hold out in the form of the reefs men- 
tioned. The coast suffers much more heavily in j 
winter than in summer ; for it is quite unprotected 
from the whole southern ocean, and when the west 
and southerly gales prevail in winter, one day's 
wind is sufficient to send the sea upon the rocks 
with a fearful s^vell, which bears down everything 
before it. 
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"We might further enquire, What has become of , 

■lie detritus caused by these ijnmenae ravages? A 
j^reat deal of it, certainly, is drifted up iu the form 

pf sand, which at Guichen Bay and Cape Bridge- 
r water forms low hills, extending to the northward, 
and sometimes far inland. A portion of it, how- 
ever, is redeposited on the tops of these rocks, 
which are under water, and foi-ms a thin stratum 
of limestone, containing shells of existing spe- 
cies. The description of these beds belongs to the 
next chapter ; but I may mention that they are 
found distributed, more or less, over the whole dis- 
trict. I have been the more anxious to dwell on 
the waste that the rocks are undergoing, because it 
will be presently seen tliat a great portion of them 
has been entirely removed; and unless we were 
previously aware of the way it is being worn do^vn 
by the sea, we should have a difficulty, even taking 
into consideration its soft nature, in attributing 
it all to denudation. 

Let us now go tlirough the history of the deposit 
as the rocks present it to us. While the coral was 
yet building, the land continued to subside, and reefa 
which had been close to the shore became farther 
and farther removed from it. By and by coasts 
became islands, becoming smaller and smaller as 
they went down, and in time little more than a ring 
of coral was seen to mark the spot where they had 

I been. Island after island disappeared, until at last 
the coral stood alone, a series of atolls and long 

I reefs, in a deep and open sea. Changes in the relative 
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position of landand water would give rise to changes 
of temperature, and this would in time cause 
new currents to flow in the ocean. Such currents 
bring down sediment , or 6ne deposit of broken shells, 
sand, and mud. Those corals which had not been 
killed by the alteration of temperature, or died by 
the subsidence or gradual diminution of the size 
of their reefs, would be destroyed by the sediment. 
Perhaps these are not the oidy changes to which 
their extinction is attributable. Changes in me- 
teorological conditions would be so numerous after 
the subsidence of a large continent, that we could 
not say how many might cooperate to produce the 
same result. Thus, a change of wind for any length 
of time catises the destruction of many, by taking 
them out of the reach of the water. Besides, wc 
do not as yet know aU the conditions of animal life 
well enough to assert that races have not their 
duration of life as well as individuals. One thing 
is certain, that in going through the past history, 
as aiforded by geology, we constantly meet with 
evidences of the destruction of a whole race by 
apparently natural causes. Bones are found in 
immense numbers round lakes ; fossils which are 
plentiful in one stratum are quite absent from those 
immediately above; and many other instances might 
be given, all showing that a termination may come 
to animal existence without any apparently extra- 
neous causes. Even something analogous may be 
seen m the human race, where new diseases are con- 
stantly appearing, sweeping away thousands of 
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lour fellow-creatures, and perhaps limiting the 
^duration of human Uft:. 

At any rate, wc have evidence of two things in 
I tlie strata before us, — the death of the coral, and 
jits burial under a large deposit of sediment. The 
I subsidence seems to have continued long after the 
I reef-building had stopped, and long enough, indeed, 
I for the formation of the immense deposits of calca- 
reous sandstone which now lie about the coast. 
Some parts of the coi-al reef are covered to a depth 
of sixty and seventy feet with the upper crag, all 
formed of the thin diversely stratified sandstone. 
Though the quantity of matter thus transported 
"lUst have been enormous, it did not necessarily 
teie such a long period to form as one would at 
fifst be inclined to think. Currents sometimes 
"ear down an immense quantity of sediment in 
* very short time, and though this gets dis- 
I tributed over a large suri'ace, yet it would not 
f Require very many years to cover a considerable 
I brea to some depth. Thus, then, it was that the 
I Upper crag was formed. The sea rolled over the 
1 reefs, carrying fragments of shells and sand from 
I shallow places; the white mud was gradually 
I darkened with the detritus it spread thicker 
[ and thicker, now in sandbanks and undulating 
I hUlocks, then a change would come; a stream from 
I another direction, perhaps, which would sweep a 
j level suri'ace before depositing fresh material, leav- 
I ing a deep line of division in the stone which was 
I hardening underneath. Thus it went on forming , 
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either in huge mounds or level surfaces, small pieces 
of shell and fragments of sand adding and adding 
their tiny proportions to the mass, until the -w-ork 
was done, beautified by the percolation of water, 
and the stone was raised from the sea, as we see 
it now. 

The above is the description of the way the 
stone was formed : we have yet to examine the 
evidence of its partial destruction. It may have 
been that the whole district, perhaps as far east as 
Port Fairy, to the Murray mouth west, has been 
covered with the same deposit, extending far inland, 
and that afterwards the greater poi-tion has been 
removed, as the land was slowly raised from the 
sea. Tliis opinion is founded on tlie occurrence at 
various parts of the country of small hillocks of 
rock, perhaps an acre or so in extent, and some 
few feet thick, identical in composition with the 
upper crag, even to the concretions. There are 
such spots at Mount Gambier, and again at many 
parts of the Mosquito Plains. These are generally 
very hard indeed, like granite, are much rounded 
by the sea, and are generally perforated all over 
by Lilhodomi or molluscs, which bore into stone 
lying under the sea. Such borings show that 
the stone itself has been exposed for » long time to 
coast action, and its hardness explains how it was 
able to resist decay and withstand wear, which 
swept away the rest of the deposit. 

Of course it cannot be said that the upper crag 
was at one time spread over the coral rock in the 
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same thickness as the strata seen at Guichcn Ba; 
and elsewhere; the continued appearance of sm 
patclies as those just described show clearly th 
it was pretty generally distributed; but it is of the 
nature of such strata to be partial, and to have heavy 
banks in some places, wliile in others it is nearly 
entirely wanting: neither at Cape Grant nor at 
Guichen Bay are the strata of the same tliickneas 
throughout. Sometimes they are piled up like sand- 
banks, and at other places they are low. At Cape 
Lannes, before alluded to, the rock is very hard, 
while a narrow neck of the same strata which 
joins it to the shore is comparatively softer, and is 
rapidly being worn away ; so that tlie cape may yet 
stand out aa an isolated rock. From this poiiit is 
also observed the varied hardness of the stone; 
the coast behind is honeycombed into the most 
fantastic forms, bearing no small resemblance to 
mined Druidical monuments amid ornamental 
garden pottery. 

In a rock where hardness is the exception rather 
than the rule, it is not difficult to imagine how 
such immense portions became removed. As the 
upheaval went on, each separate portion was 
exposed to the action of the coast, which not only 
appears to have perfectly removed it, but to have 
eaten for some distance into the coralline rock 
nndemeath. The denudation thus effected must 
have been enormous, even admitting that the 
deposit was not general nor of great thickness 
throughout ; and much as it excites our admiration 
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to see millions of tons of rock brought down by 
ocean stream, still more are we astounded to see 
the same swept away again so completely, that, had 
not a few traces remained here and there, we could 
not have known even of the existence of what took 
ages to form. 

When such operations as these are brought to 
light, we perceive the utter impossibility of arriving 
at any correct data for a geological chronelogy. 
AATiole strata may have been removed, and the 
detritus stratified elsewhere, and this again de- 
nuded; while not a vestige of these operations 
i-emains, and the immense time occupied in their 
accomplishment remains wholly unknown to us. 
Thus it is again that such singular breaks occur in 
the geological history of the earth in going from 
one period to another. A totally different fauna 
■will succeed within a few feet. The record of the 
changes gone through has probably been denuded, 
and left ua with only the hiatus evident. Causa 
latet, vis est notissima. 

Before quitting the subject of their formation, 
there are two or three things yet to be noticed. The 
age of these rocks — that is, their position in the 
geological series — is easily determined ; for though 
there are no fossils, there is the record of these strata 
immediately following the coral beds in their sub- 
sidence: above, again, are more recent strata, to 
be made the subject of the nest chapter. These 
may here indicate a formation which has a strong 
resemblance to our crag, namely, the Suffolk crag, 
described by Charlesworth, Phillips, Lyell, &c.. 



i here repeat what has been said in a former 
— ' The Suffolk crag is divisible into two 
SBes, the upper of which has been termt-d 
■■ Red, and the lower the Coralline crag ; tlie 
»er deposit consists chiefly of quartzose sand, 
k an occasional intermixture of shells for the 
D6t part rotted and sometimes comminuted. . . . 
e lower or Coralline crag is of very limited ex- 
bt, ranging over an area about twenty miles in 
ingth and three or four in breadth. It is gone- 
Bly calcareotis and marly ; a mass of shells, bryo- 
» and small corals, passing occasionally into 
» soft building stone .... At some places in 
the neighbourhood the softer mass is divided by 
thia flags of hard limestone, and corals placed in 
the upright position in which they grew. The Red 
cr^ is distinguished by the deep ferruginous or 
'xheous colour of its sands and fossils, the Coral- 
line by its white colours.' A little farther on, the 
same author says : — ' The Red crag, being formed in 
!! shallower sea, often resembles in structure a shift- 
ing sandbank, its layers being inclined diagonally, 
and the places of stratification being aoraetinies 
directed, in the same quarry, to the four cardinal 
points of the compass, as at Birtley.' 

Now this description would apply very well to 
our crag. The colour, the stratification, the irre- 
gularly deposited comminuted particles resting on a 
white coralline root, would seem to be identical with 
tlie deposits treated of in this and the former chapter. 
But mineral composition alone is a very weak guide 
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in these matters. It is upon the fauna we must 
depend; and in this, as far as 1 can judge, they are 
not dissimilar. But still it is interesting to observe 
that a coralline rock, like that of Australia, has 
been followed by a sandy deposit like our crag. 
J That similar fossils should be deposited under 
different local circumstances, so as to have au 
almost entirely different mineral character, is not 
at all uncommon ; but that dissimilar strata, con- 
taining fauna, related to each other by a similar 
geological epoch, should be deposited under pre- 
cisely similar circumstances, is a remarkable in- 
stance, as stated in last chapter. Professor Forbes 
concluded that the Suffolk crag was not found at 
any great depth of sea, probably at not more than 
from twenty-five to thirty fatlioms; but yet he 
would not call the deposit a lateral one, because 
it might have been fifty miles out to sea. 

The same might, perhaps, have been said of our 
crag, did it contain any fossils. But as there arc 
none, and as the portions of shells are all very finely 
broken, perhaps the depth of the sea and the distance 
from land were much greater than that of the Suf- 
folk crag. The sea might have been in course of 
upheaval during tlie formation of some parts of it. 
I should imagine this from the layer of trap upon 
which a portion is stratified. Volcanic emanations 
are only usually met with when the land is uprising. 
But this subject more properly belongs to another 
part of this work which treats of the volcanoes. 
In conclusion, I must mention a few facts with 
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reference to the water-level here. Generally fresh 
I water is found on the top of the crag when covered 
y more modem strata. If it is not found there it 
Bust be sunk for until the compact portion of the 
coralline rock is reached. At Mount Gambier the 
water seems to preserve a uniform height above 
the sea, so that the depth of a well will depend 
D whether it is sunk on rising or low ground. 
The water is very hard, and contains large quan- 
tities of magnesia. It is singularly clear and pel- 
lucid, but, when more than forty feet in depth, it 
esliibits as rich a blue as the deepest parts of the 
ocean. 

The colour of water wiU very often depend on 
ibe bottom upon which it rests. Thus I have seen 
the sea a light green when out of soundings, and 
many hundred miles from the African coast; and I 
We seen the sea a deep blue at thirty fathoms, 
; to a basaltic coast: but at Mount Gambler it 
Ppears to be the nature of the water ; for, no matter 
f white the limestone beneath may be, the water 
Pof any depth is deep blue. I believe Bunsen has 
published reasons why blue is the natural colour of 
water ; but, I think, if a careful examination were 
ide, its colour would be found to depend upon 
e salts it holds in solution. 



^ I may add here, that when approaching the 
&.n8tralian coast, we took numerous soundings, 
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and found that at about ninety fathoms (540 f( 
the lead came up covered with a loose fine dep 
of broken shells and sand exactly like the crag ; 1 
might give some idea of the depth at which si 
strata might be found. I have found no Fora 
nifera^ though doubtless they exist in the depoi 
under the microscope, it appeared as if compoi 
entirely of small fragments of shells. 
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CHAPTER Vn. 
THE beef's subsequent HISTOBT. 

PRELIMINART OBSERVATIONS. ASPECT OF THE AUSTRALIAN 

COAST, — SAND. SAND FORMATION OF CORNWALL. ORIGIN 

OF AUSTRALIAN SAND. ITS COMPOSITION. UPPER LIMESTONE 

AND SHELL DEPOSIT. LOCALITIES IN WHICH THE LATTER 

. OCCUR. — STONE HUT RANGE. OBSERVATIONS ON THE FAUNA 

OP THE DEPOSIT. — LAKES ON THE COAST. — THE COORONG. — 

UK£ HAWDON. LAKE ELIZA. LAKE ST. CLAIR. — LAKE 

OEORGE. — LAKE BONNET. GERMAN FLAT. MOUTH OF THE 

ICURBAY. UPHEAVAL OF THE AUSTRALIAN COAST. — THIS 

PROVED FROM THE COAST LINE FROM SOUTH AUSTRALIAN 

HIVERS, AND ESPECIALLY THE REEDY CREEK. — UPHEAVAL STILL 

GOING ON. PERIODS. OF REST.— SIX CHAINS OF HILLS. 

T^kRACES FORMED FROM OLD SEA BE ACHES. —; SAND DUNES. — 
NOT HARDENING INTO STONE. SIMILAR FORMATIONS IN SUF- 
FOLK. ^LAKE SUPERIOR AND BAHIA BLANCA. WHY GF^ERALLY 

ASSOaATED WITH SANDSTONE. 

TT7E have hitherto been considering the under- 
» » lying rocks of the districts. Though they 
often crop out, and are always met with only at 
a very few feet from the surface, yet they may pro- 
perty be termed underiying, because they are geo- 
logically more ancient than the deposits to be con- 
sidered in this chapter. We have seen just now how 
the whole series of strata, from the coralline to the 
crag, resembles the series that is found in Suffolk, 
as far as mineral composition and general aspect 
are concerned. This correspondence is the less 
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singular, once that the coral reef tlieoiy is ad- 
mitted, for we find that round most atolls, barreu 
reefs, &c,, the broken coral generally becomes 
formed into a hard rock, like ferruginous sandstone, 
which is very compact, though composed of large 
grains. Perhaps some patches of crag found in the 
interior were formed thus, contemporaneously with 
the coral, and are therefore distinct from the crag 
of the coast : but it must not be thought that the 
whole is of the same origin ; its thickness, its stra- 
tification, and its general texture preclude such a 
supposition. 

We are now about to consider a deposit with 
which coral has had nothing to do ; it is neither so 
extensive nor so thick as the others we have been 
considering, and it is the last in the geological 
chronology of this part of Australia. 

Its description must necessarily be rather lengthy. 
There are so many features, so many details to be 
considered ivith it, that even a mere enumeration 
would be long. The details, however, are mostly 
of an interesting character, and their consideration 
will repay the importance allotted to them. 

Aa we have now to deal with the surface, let 
«* begin with the coast line. The aspect of the 
\>wst of Australia, like that of Egypt, Arabia, and 
vtMuy other countries, is low and sandy. Places 
||i^>¥V find there, like Cape Otway, Cape Jervia, and 
^V*i Jftckson, besides other small spots, expose a 
1)^ Hnd rocky front to the sea, but generally only 
q^^l^J^Un tire seen, dotted here and there with dark- 
Inches, butcomraonly forlorn and uninviting. 



It appears strange how early discoverers could 
itertain a good opinion of the country, when all 
lat met their view was an lutenninable line of sand 
and scrub, rendered unapproachable not only by 
Ha dieerless loneliness, but also by the large white 
Burfs which boomed eternally along it with a 
gloomy roar. Hills and trees might appear in the 
distance, but really they are the exception on the 
east coast, and even these are thickly wooded 
with vegetation which is anything but verdant or 
promising. 

Let 113 commence, then, with the sand. This 
covers the shores, not for a few hundred yards, 
as on most beaches, but sometimes a mile or more 
inland. Seldom are rocks seen amongst these 
Hills; if there are any, the sand covers them, — not 
a fine white silicious sand, but coarse grained, 
containing many small fragments of shells, of a 
light-yellow colour, and composed nearly entirely 
of carbonate of lime. It has been mentioned 
in the second chapter of this work, that a great 
part of the district now described is covered 
with a calcareous sand. As wc know that the 
irhole coast has been upheaved, perhaps some 
of it has been derived from coast action. At 
al] events, for twelve miles inland sand is com- 
mon, even though covered with grass; and that 
this has been sea-sand there can be little doubt, 
because it is interspersed with sea-shells such 
Bs are now found upon the coast. Considering 
its calcareous nature, it is a matter of astonish- 
ment that it has not been consolidated into a com- 



pact rock. But it has not been. On the contrarj', it 
is so loose as to be blown about by every breath of 
wind, giving rise to the phenomena of sand dunes 
(like those on the Suffolk coast), which will be 
more fully noticed when I corae to speak of np- 
heaval. 

Such sand might, however, be hardened into a 
stone. Instances of this are met with at Gua- 
daloui>e and on the coast of Cornwall. The latter 
is worth citing here, more especiall}' as it shows 
how a subaerial deposit might resemble the crag 
mentioned in the preceding chapter. It is thus 
described in the appendix to Mantell's ' Wonders 
of Geology : ' — 

'A sandstone occurs in various parts of the 
northern coast of Cornwall which affords a most 
instructive example of a recent formation, since 
■we here actually detect nature at work, in con- 
verting loose sand into solid rock. A very con- 
siderable portion of the northern coast of Cornwall 
is covered with calcareous sand, consisting of 
minute particles of comminuted shells, and in 
some places has accumulated in quantities so great 
as to have formed hills of from forty to sixty feet 
in elevation. 

'In digging into these sand-hills, or upon the 
occasional removal of some part of them by the 
winds, the remains of houses may be seenj and 
in places where churchyards liave been over- 
whebned, a great number of human bones may 
be found. The sand 13 supposed to have been 



OTiginally brought from the sea by hurricanes, 
probably at a remote period. 

At the present moment, the progress of its 
incurwon is arrested by the growth of Arundo 
arenacea. The sand first appears in a slight but 
increasing state of aggregation on several parts 
of the shore in the Bay of St. Ives ; but on ap- 
proaching the Groythian river it becomes more 
extensive and indurated. On the shore, opposite 
Godrevy Island, an immense mass of it occurs, 
of more than a hundred feet in length, and from 
ten to twenty feet in depth, containing entire shells 
and fragments of clay-slate; it is singular that 
tiie whole mass assumes a striking appearance of 
stratification. In some places it appears that at- 
tempts have been made to separate it, probably 
for the purpose of building, for several old houses 
in Groythian are built of it. 

*The rocks in the vicinity of this recent formation 
in the Bay of St. Ives are greenstone and clay-slate, 
alternating with each other. The clay-slate is in a 
Btate of rapid decomposition, in consequence of 
which large masses of the hornblende rock have 
fe,Ilen in various directions and given a singular 
character of picturesque rudeness to the scene. 
This is remarkable in the rocks which constitute 
Godrevy Island. It is around the proraontory of 
New Kaye' that the most extensive formation of 
sandstone takes place. 

Here it may be seen in different stages of indu- 
ration, from a state in which it is too feeble to 
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be detected from the rock upon which it rep 
to hardness so considerable that it requires a \ 
violent blow from a sledge to break it. Building 
are here constructed of it; the church of Cran- 
stock is entirely built with it; and it ia also 
employed for various articles of domestic and 
agricultural uses. 

*The geologist, who has previously examined 
the celebrated specimen from Guadaloupe, will be 
struck with the great analogy which it bears to 
this formation. Suspecting that masses might bo 
found containing human bones, if a diligent search 
were made in the vicinity of those cemeteries 
which have been overwhelmed, I made some in- 
vestigations in those spots, but, I regret to i 
without success. 

'The rocks upon which the sandstone ] 
are alternations of clay, slate, and slatey limestone. 
The inclination of the beds is SSW., and at an 
angle of 40°, Upon a plain formed by the edges 
of these strata lies a horizontal bed of rounded 
pebbles, cemented together by the sandstone which 
is deposited immediately above them, forming a bed 
of from ten to twelve feet in thickness, containing 
jitginents of slate and entire shells, and exhibiting 
the saune appearance of stratification as that noticed 
in St. Ives' Bay. 

^Above this sandstone lie immense heaps of drifted 
^^ But it is on the western side of the promon- 
tof^ewKayc, in Fishel Bay, that the geologist 
IWBMWt struck with this formation, for here no 
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Other rock is in sight. The cliffs, which are high, 
and extend for several miles, are entirely composed 
of it ; they are occasionally intersected by veins and 
dykes of breccia. In the cavities, calcareous sta- 
lactites of rude appearance, opaque, and of a grey 
colour, hang suspended. Tiie beach is covered with 
disjointed fragments, which have been detached 
from the cliffs above, and many of which weigh 
two or three tons,'* 




The sand of our Australian coast appears to liave 
heen washed up from the sea, and not derived from 
a hurricane. It is important to enquire how; for 
though sand on coasts is a very ordinarj' thing, yet 
the large quantities of it here are worth some at- 
tention. Some must be derived from tlie rocks that . 
are being washed away, and the rest from the shells 
and corals which frequent the sliore. There is an , 
Astrcea rather common on the coast, and some Nul- 



From a Memoir by Pr. Parisr 
CaJaguml Socitt;/ of Cornwall. 
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liljores exceedingly so. Corallines are also verj- 
oi'ten met with, including probably the rare Fasci- 
culai-ia.* The fragments of these, broken small by 
the beach surf, raise the inounda of sand in sach 
small quantities that it soon dries and remains 
light without consolidating: the wind carries it 
farther inland. 

It is to be remarked, that a coral shore alwa3'3 
gives rise to a calcareous sand. Thus, in the atoUs, 
the sea breaks upon the living coral, and then 
spreads over a sort of terrace composed of the har- 
dened calcareous sandstone before alluded to. 
Finally, it washes up a belt of sand upon which the 
cocoa-nut palm and alirubs grow. The sand'hiUs 
thus raised are described as being loose, white, and 
calcareous, seldom rising to more than twelve feet 
above the level of the sea. The banks on the Aus- 
tralian coEist do not rise very high. Occasionally, 
indeed, a mound ivill attain the height of 150 feet, 
or sand may drift until it forms a slope of even 
much greater altitude, but the general nature of 
such formations is low and even. 

This sand, where it accumulates on large sand 
drives, is very yellow in colour, and seems to consist 
almost entirely of the broken fragments of shells. 
On most parts of the coast it is white and rather 
fine. Under the microscope this latter is very in- 

" The Fiiiriivlaria wns tboiight lo be peculiar to tLe Crsg, and a 
charni-teriatio fogsU. The one enyraved is common enoujrli on the 
coast, thiiiigh, curiously enough, it is not found'aa a fossil in llie Mount 
nninbier Iiiuo8toni3. It must besidd, however, thatitdooa not correa- 
jiund in every pnrticnliir with the Fateiatlaria at the Crag. 
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I terestiug. It teems with the remains of animal life. 

I I\rst, the spines of Asteridtv and Echini are easily 

ft Kparated; then come fragments of Bryozoa and 

■ diells. After this, Foraminifera are traced, some- 1 

^L timea of a size sufficiently large to be picked oat I 

^Kntiithe help of a small pocket-lens, sometimes so] 

^B&Qte as to be with the utmost difticulty trans- I 

^ fered to the microscope ; but the most common (so J 

I much so, that the sand may be said to consist 1 

I principally of it) are sponge spicula, as clear as J 

I glass and of every shape, but mostly circular and j 

I triradiate. The proportion of mere inorganic ai- 1 

I lex is very small, so that these immense masses 1 

I of sand which belt the coast for thousands of miles I 

I iBsy be regarded as a mass of microscopic organi- I 

I Eation. How many millions of animals must they j 

I not contain ! i 

I Thus far one feature of the coast. It has been I 

I lud just now that limestone is uncommon on these I 

' iiUs; and indeed, wherever it is seen, it is only in I 

breaks in the banks which cover it: but at a moderate I 

depth, and even on the tops of the hills, for twelve- 1 

miles inland, on the crag sometimes, and composing I 

hill-sides itself in some places, a smooth white lime- I 

stone is found, very compact and pure. This is I 

another formation which overlays the upper crag. I 

From the crag it may be distinguished by its never I 

being granular, and from the coralline by being I 

more compact, and of a dull yellow colour ap- I 

preaching to bro^vn. It is never more than about J 

three feet thick, sometimes not even so much. ThisA 
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makes it directly the opposite to the coralline 
rock, which is always (except where the strata thin 
out) of very considerable thickness ; the difference 
is owing to the different circumstances under which 
they were formed. The coralline was deposited 
during a period of subsidence, when the strata had 
ample time and fauna to thicken it, and no dis- 
turbing cause. The Post-Pleiocene (as we shall 
henceforth term the deposit) was spread out over 
rocks which were continually being taken out of 
the reach of the waves by upheaval, and therefore 
could not attain any considerable thickness. 

As it is, however, it is full of shells, but little 
altered in the couijxisition from what they were 
when in the sea, sometimes even preserving their 
colours, and all of them of species that are now 
found on the coast. It is as well to observe here 
that this shelly limestone often overlays the upper 
crag, and therefore adds another argument against 
the subaerial nature of that deposit. The shells, 
though strictly identical is-ith those of the coast, 
are not in the same proportionate num- 
bers. Thus a person might dig for hours 
around the rock, and yet find nothing 
but a i'enus exaibata and a Cerithium.* 
Now these shells, though common on the 
I coast, are far from being the most common. 
What most frequently is found upon tlus 
part of the South Australian shore is a large 



3 mftsaea of rocjf aro formed entirely by tbe 
■hell repTeeented in Ihe cngraTiag. 



RECENT LIMESTONE. 



jTrockus, also a Conns and a LiUorma, and 
iiese are rarely met with in the strata. These 
icta show that some alteration has taken place 
the coast fauna since the rocks were depo- 
^t£d. 

The place where the deposit is seen to best ad- 
intage is on a range which, without exception, 
runs from two to twelve miles all round the coast, 
from the Coorong to within a few miles of Portland, 
in Victoria. But it is not confined to this range; 
sometimes between it and the sea there is another 
and less extensive line of hills, and then the space 
Lbetivcen them is a flat filled ^v^th salt and fresh- 
»ter lakes. These flats and the hills between them 
ud the sea are covered with the same recent shells, 
mt there is no limestone except in patches here and 
lere on the edges of the lakes or on some low hills, 
nd the shells (for they can scarcely be called 
)S8ils) lie in loose sand or in thick beds with little 
' no sand. It is impossible to exaggerate the 
Dormous quantities of shells which are sometimes 
jen on the flats. The roads are in consequence 
firm and dry, just like the shelly walks of a park, 
and when occasionally a strong wind tears up a 
tree by the roots, the fibres have become so inter- 
laced with these spoils of the ocean as to look like 
tome large article of fancy-work. On the coast, 
K), amid the sand-bills, shells are again seen, not 
^ng here and there, as though brought by human 
igency, but regularly stratified into the mass, so as 
> show, when exposed, regular layers like strata. 



lfi:i POST-rLEIOCENE DEPOSITS. 

It may be remarked, in passing, tJiat this fact aflbrdsl 
another proof that the crag cannot owe its origin to 
the hardening of drift sand, as sea-shells are never 
found whole in it, and even the fragments of such 
are not regularly stratified ; but here we have sand 
clearly owing its origin to drift, with regular 
layers of sea-shelU, thinly scattered, it is true, but 
showing that each portion which was exposed was 
liable to have sea-shells deposited upon it. 

Ketuming now to the range parallel ivith the 
coast, sea-shells are found upon the flat at its back. 
How much farther inland they are seen I cannot 
precisely say, but they have been found by me em- 
bedded in limestone at least seventeen miles away 
from the sea. It will be remembered, that in 
describing the features of the south-eastern dis- 
trict, a series of ranges, running north and soutii, 
about twelve miles apart, with flats between, 
were spoken of. These will have to be referred 
to again when speaking of upheaval, as probably 
they have all formerly been coast lines. Now 
the flat at the back of the range nearest the 
coast is more or less covered with shells, as just 
stated, but they are found in a peculiar manner. 
The soil is soft black or whitish clay, and the lime- 
stone does not lie continuously underneath, but 
here and there are patches 'caked' into the surface, 
just as if it had dried on the margin of a lake. The 
fossils, too, are of a mingled description, being 
partly fresh water and partly marine. 

Now this flat was in all probability an estuarj', 
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becaxise at one place, wbere the fresh-water Bliella 
&re commonest, there b a gap in the range about 
six miles in width. This gap is at present occupied 
Ijy an immense morass called Lake Hawdon, which 
is much longer than its width, and which ia nar- 
rowest at the above-mentioned gap. There can be no 
doubt that the range (let us, for convenience, call it 
the Stone Hut Range, by which name it is known 
liy residents) has, until very recently, been a coast 
range. The shells on its summit, the shell banks 
to the west of it, and the smooth even way it is 
washed on the coast side, besides having the stone 
perforated by the Lithodomi on the same side, all 
declare this. The gap then would allow an opening 
to tjie flat behind, which would be alternately filled 
irith salt and brackish water, for the quantity of 
fresh water which settles on these flats in the rainy 
reason would materially affect an inlet which only 
received occasional accessions from the sea, and this 
we may, from the shallowness of the gap, suppose 
to have been the case. J 

Traces of recent shells have been found, more oP 
less, on all the ranges to a distance of fiftymiles from , 
the coast; farther than this they do not, however, ' 
extend, and .the country becomes volcanic. We will 
now confine ourselves to those localities nearer the ' 
coast, where the shells are loose and numerous, and 
attended with peculiarities which wiU demand some 
lengthened consideration. Before doing so, there 
are a few remarks to Ije made with reference to the J 
depoeits where the shells arc embedded in the Hme- I 
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fitone. It can hardly be called a formation, heaam 
as yet it ia not completed, aud the sea is even now 
stratiiying the same fauna into limestone on the 
coast. It is a thing of the present rather than the 
past. Although I have examined several hundred 
specimens, I have not found one that does not cxirt 
at present on the coast. It is true, as before stated, 
that some species are not so common now in tbe 
same localities as they were when parts of the lime- 
stone were forming, but there is no difference 
between them. 

The following is a list of the most common 
genera now found at Guichen Bay. Those marked 
with an asterisk are very common in the limestone, 
and those marked with a cross are most common 
on the coast: — -^Purpura, Fasciolarta, Haliotia, 
* Turbo, * Conns, Bulla, Ampulla, Natica^ Pectun- 
culus, Hyponix^ * Venus, Iridina, I^erita, Panopeea, 
Pleurotoma, Fissurella, Cerithium, TurrileUa, Cy- 
prcea, JVassa, Trochus, ' Pkasianella, * Voluia, 
Mactra, Donax, Osir(pa. Very many of these are 
common to both, and, though none are present in 
the limestone and absent on the coast, some are ab- 
sent in the limestone which are very common on 
the coast. The limestone in which they are found 
makes excellent lime, and is a good and durable 
building stone, easily dressed. 

The coast is the locality where the circumstances 
under which the deposit has been formed are best 
understood. A reference to the accompanying map 
will show better than a description liow the whole 
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I uf this part of tlio South Australian coast is covered 
i-ith lakes and inlets, not running up into the in- 
■irior, us in a mountainous country, but having their 
j:reatest lengths parallel with the coast. There is 
the Coorong, which is an arm of the sea, having 
its opening not very far from the Murray Mouth, 
running parallel with the sea in a narrow steep for 
miles, and terminating in a little creek which runs 
some distance inland. There is only a narrow strip 
of sand-hills between this singular piece of water 
and the sea for the whole distance ; in fact, it looks 
more like a fringing reef to the coast than anything 
else. Next comes a little series of lakes, which are 
hardly worth mentioning, any more than tliat they 
bear out on a small scale the prevailing character 
of this coast. Next comes Lake Hawdon, which, 
as 1 have said, is more a morass than a lake, and 
which is an exception to tlie general rule, of the 
greatest length being parallel with the coast line ; 
but, as it once evidently occupied a part of the flat 
behind the Stone Hut Range, and probably ex- 
tended a long way behind, this exception is more 
apparent than real. 

Next in succession comes Lake Eliza, a fine 
sheet of salt water, very shallow, and rapidly 
drying up. This latter lake is separated by a 
very small strip of land from Lake St. Clair, 
which is smaller than the fonner, but possesses 
much the same features. Then there is Lake 
George, an irregularly- formed sheet of fresh 
water, whose banks are i-eedy and muddy. It has 
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two or tbree fresh-water creeks leading into it, but I 
there is no api>arent outlet between it and the sea. 
Finally, there is Lake Bonney, a long narrow sheet 
of fresh water, twentj-five miles long, but in few 
places more than about two miles broad; it is shal- 
low, and surrounded on alt sides by moderately 
high banks. 

As all these lakes have distinct pecidiarities, a. 
separate description for each will be necessary, more 
especially the last one mentioned, which has so 
many various features as to be well worth attentive 
consideration. Let it be remarked, however, that 
though some of these lakes are marshy while others 
are clear and open, some fresh and some salt, they 
mostly lie in the flat which runs between the coast 
range and the sea. It may also be stated, that at 
Giucfaen Bay, there is a small range verj- close to 
the coast, and between this and the sea there exists 
a succession of small lagoons, some deep, with steep 
banks, while others are mere shallow pools. The 
water in them is fresh, or nearly so. Round their 
edges there is a stone in course of formation, which 
will account for the patches of limestone that are 
occasionally met with in the flats farther inland. 
From the appearance of the edges of these lagoons 
one would naturally conclude that they were salt, 
for they have all round a white crust just like salt. 
fhis crust is a sort of white lime and clay, quite 
^rd and rough (enamcUated like mollipom coral) 
r about an inch, but underneath soft and boggy 
jflomadcrable depth. It is full of shells, mostly 
ae,hot some freshwater, and contains abun- 
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mce of a white chara or conferva, which grows 
plentifully on the lagoons. A person may in some 
places walk to the water's edge on the outer cnist, 
Wt in others it is treacherous, and underneath the 
irhite sand is so deep as to render any submersion 
lather dangerous. Melaleuca and mangrove shrubs 
frequently grow on the edges, and tlieir roots, &c., 
Sometimes remain in the stone and mud beneath. 

It can easily be seen how the study of localities 
lach as these may throw a light upon peculiarities 
in the flats far removed from the sea. If, hereafter, 
upheaval should move these lagoons farther inland, 
they will dry up, and these large sheets of thin 
laminated limestone, enameUated or botryoidal on 
the surface, and containing shells — such limestone 
as now, in fact, is found farther from the sea — will 
be the result. The banks round these lagoons are 
Dot high, and in very rough weather the sea has 
been known to rise above the sand-hills which fringe 
the coast, and rush into them, thus making their 
character alternate between salt and fresh water. 

To commence with the Coorong, a glance at its 
appearance as it is shown upon the map would lead 
one to believe that it has formerly been a fringing 
reef, whose corals have been destroyed by upheaval. 
Such is the aspect of fringing reefs in the Mauri- 
tius which have undergone that change, and they 
are described as mere sandbanks, which lie far out 
to eea, more like the earthwork of a fortification 
Shan anything else. I have never been able to 
give a sufficiently minute examination to affirm 
this positively, but I can see one or two objection . 
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to the hypothesis. Coral such as would form frin- 
ging reefs does not occur in any part of the soutli 
coast at present, neither has coral ever been found 
in situ on the Coorong itself. Again, a reef of thii 
description must necessarily have given rise to a 
coral debris farther inland, and this also is want- 
ing. Another more probable theory may, perhaps, 
explain this interesting geographical feature. Xt 
may have been a long sandbank under the se^ 
which has been raised by upheaval, while tl*^ 
WtolTetuilg low land between it and the coast i> 
m, yet oovcnd by water. 

n* hmm ot the bank may be a barrier reef af 
Itt «ng period, which would serve as an obstruc- 
im npOD iriiich sand would gather, or it may 
Ww been an outcropping ridge of rock, bat, at 
uiy rate, its texture and general features rea- 
der the bank theory far more probable and con- 
sistent with its appearance. Some persons have 
imagined that it was the former bed of the Murray, 
but an inspection of its bank, as well as its south 
termination, will at once sliow that this view is 
quite untenable. 

From the Coorong, the next lake of any im- 
portance to the south is Lake Hawdou. This has 
I teen already described. It may be added, that it 
, with small exceptions, covered witli long dense 
reeds, and that while at its western end sea-shells 
ttbtmnd, at its eastern there are some fresh-water 
mm) sea-shells intermixed. 

Kn,MU Lake Hawdon to Lake Eliza is about six 
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Xiles. The latter is a good broad sheet of sea-green 

**'ater,with a fine sandy bottom aome miles long, and 

owliere deeper than about eight feet. It is rapidly 

drying up. This is presumed from the banks, 

"Wrhich are very tlat for a long way round the 

edges, sometimes a mile, covered with black mud 

and the caked limestone already described when 

the lagoons were spoken of. Long before the 

water is reached, the banks become marshy, and 

are covered with a very dense thicket of mela- 

leuca, callistemon, mangrove, &c,, and the whole 

of the black mud, as well as the dry banks, are 

covered with sea-shells as thickly as the coast, and 

even more so. 

Lake St. Clair is only divided from Lake Eliza 
by a narrow strip of land, which is sandy, and as 
thickly covered with shells as any other part. There 
can be no doubt that they fonned one lake ■within a 
very recent period, because, supposing the water only 
to have extended as far as the black mud and shells 
round Lake Eliza showed that it did extend, there 
would have been quite sufficient to have covered 
the line of division between them. In that case, 
they would have formed one long strip of water 
smaller than the Coorong, but somewhat similar to 
Lake Bonney. 

It may have been connected with the sea, suppo- 
sing the water to have been much higher (for which 
supposition there is good reason), for though be- 
tween one part of the lakes and the sea there is a 
high range of sand-hills and limestone ridges, at the 
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northern end there is only a low marshy flat 
with sand-hills, and running to one or two lakes 
which are more or less connected, until the sand- 
hills of the coast are reached. The soil on tliig 
flat ia black, and supports a rank grass, but sea- 
shells are seen on the surface, and at a very small 
depth below they abound. If this was au arm 
of the sea, and Lakes Eliza and St. Clair were a 
deep bay, the Stone Hut Range, which ri«s 
to several hundred feet above the sea-level, mati 
have been a beach, and never were signs mow 
strikingly visible than those which still remwn to 
give proof of the fact. 

The hills rise abruptly from the beautiful level 
flat (except a gentle slope up to them, as in all 
beaches), and the limestone of which they are com- i 
posed is washed smooth and clean, besides being ' 
perforated at the base by the borings of Lithodomt. 
There are ample marks of coast action on the stone, 
such as woni and weathered surface, deep circular 
hollows or wells, such as are found now on the coast, 
and lines with the same laminated limestone. There 
is also, at the foot, a deep deposit of sand and 
shells, broken and comminuted by beach action, and 
filially, what is most convincing, parts of the salt 
water of Lake Eliza still wash the foot of more 
southern portions. So evenly has the water cut 
off all projections, and so steep haa it washed 
the approach to the flats, that there are only one 
or two places where a passable bush road can be 
formed through them. 



Before leaving the subject of these lakes, 
would be well to mention that they would have 
fceen dried up long ago, were it not for the ex- 
istence of some fresh water, more particularly 
described by and by. At present, they only run 
in particular seasons of the year, and therefore are 
not able to counteract the immense evaporation 
ffliicli goes on, so that, eventually, the lakes may 
become perfectly dry, and give rise to black loamy 
flats with shells interspersed, such as are now met 
Kith farther inland. 

Next in succession, proceeding southwards along 
the coast, we meet with Lake George. This ia an 
irregularly-formed fresh-water lake, farther inland 
tlian these lakes usually are, and bounded, as usual, 
on its eastern side, by the contmuation of the 
Stone Hut Range. 

It has two or three fresh-water creeks leading 
into it, but none leading out. This is a peculiarity 
with more of these pieces of water; they all receive 
tributaries of some kind, but Lave no outlet be- 
tween them and the sea, and this may be accounted 
ihv by the fact, tliat nearly if not all of the tribu- 
taries are dry during the summer and perhaps tlie 
jgreater portion of the year, and the amount of 
Water gained by them is more than lost by eva- 
poration. In fact, all the lakes bear some remote 
lalogy to the Dead Sea in Palestine, which appears 
to have been an arm of the sea formerly, and 
though there is never any overflow into the Red 
Sea, it receives the whole waters of the Jordan. 
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evaporation, in this case, can consume the enormous 
supply of the Jordan, which is always flowing, 
the climate of this part of Australia, wliich is quite 
as dry and rather hotter than that of Palestine, 
can easily dispose of the result of a few weeks' 
rain. I have not been able to afford time for a 
personal examination of Lake George, but I tan 
credibly informed that it is like most of the others, 
and has a deep flat of black mud thickly embedded 
with shells all round its edge. 

Last of all in the series comes Lake Bonney, 
which, with the exception of tJie Coorong, is the 
most important of all. This, as before stated, is 
about twenty-five miles long and only about two 
broad, covering an area of rather more than fifty 
square miles. Like the others already described, it 
lies between coast hUls which lie at the edge of the 
sea and a continuation of the Stone Hut Eange. 
But these two almost seem to join at the north 
and south ends, or, at least, are nearly continuous, 
by a low line of sand-hills which lies between. 
The hills, however, on each side are almost exclu- 
sively sandy, and seem to rise to their greatest 
height opposite the middle of the lake. Round the 
water the appearances are very similar to what 
is observed elsewhere ; that is, level flats covered 
with black mud, limestone, and salt-water shells. 

The water is fresh or brackish, and very sh^- 

low. One or two creeks, as usual, flow into it, 

but there are few outlets. Evaporation goes on 

L yery rapidly, but it may be long before it dries up. 
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r I have been assured that about ten years ago, 
fter an unusually dry season, the greater part 
of the bed of the lakes was quite dry, so that 
persons have ridden across pa'-ts that are now 
completely under water. To such an extent as 
twenty-five miles of length, it might be expected 
that there would be great variations in the nature of 
the bank, and, accordingly, while some are flat and 
grassy, others are mere barren sand-hills, which rise 
rather abruptly from the bank, but there are no 
precipitous sides, nor, as far as I could learn, any 
rocks cropping out around its edge. 

There is one peculiarity worthy of attention 
at the back of the hills which form the eastern 
or inland boundary of tlie lake ; that is, a 
long swamp or marsh, which nins parallel with 
the hills for the whole length of the lake. This 
is called the German Flat, and is about twenty- 
five miles long and three broad. Here and 
there, places may be found where it is passable, 
but, in general, it is an immense quagmire, thickly 
covered over with dense reeds. The mo3t super- 
ficial observation will convince any one that this 
has been a reservoir of water at a time when what 
is now the inland boundary of Lake Bonney was 
the coast line. Very likely, it was the drainage 
of the flat which lies on the eastern side of it (for 
there is no elevation of any note for at least ten 
miles inland), which congregated there when the 
sea had thrown up the hills, and probably this 
water occasionally received accessions from the 
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vcBther, as in tfae < 
I B^. There are, boiremv^ 
^■E, jm BiHiac ilidls discoverable in it, i 
^g^'heespeetoA^becaage the complete wallK 
^■r ^Drts bc i '»e e n it and Lake Booney dot 
am for the belief that there was ssjm 
i by which, as in the case of Lakes ] 
Bind Hawdon, the sea was admitted, until 1 
I jw^ntly, so that, bad there been any sheila, I 
L would liavt; had ample time for decoraposition | 
\ Icfore this, in the peculiar mud of the German Flflfc ' 

!t is n-iuarked that every year this flat gets drier, 
I'Sad the land, consequently, more available. Tliis 
ay be due to a greater drj-ness in the seasons than 
r.^Lose which formerly prevailed — a fact to which 
I aQ the older settlers bear testimony — or it may be 
L due to an uplieaval of the land. One thing, how- 
I «ver, is certain, and that is, that persons who have 
I'lKen witness to the great changes which have taken 
I phieo in the flat since their first location near it, 
[.confidently look forward to a time when the whole 
irill be amiable for cultivation. The appearance 
of the fiat when seen from Jlount Muirhead, a hill 
about twelve miles distant, is that of a red-brown 
strip of land which lies like a desert round the hills 
v»f Lake Bonney. 

before leaving the subject of the lakes, two 
ntui^ be mentioned, which lie at the mouth of the 
livur Murray : these are, Lake Alexandrina and 
Ijl^ Albert. The former has evidently been a 
tl^N^ bmy at the remote time when the Murray 



was at its northern end. It is a shallow | 
?, like all of these, and, owing, perhaps, to the im- 
quantities of sediment which are brought 
by the river, ia becoming gradually more 
v. At the southern end, the Murray Mouth 
Wns through it in a very narrow tortuous channel, 
■which is constantly altering in depth, oiving to the 
and thrown up by the sea, which beats outside. 
Lake Albert is a piece of water adjoining Lake 
Alpxandriua, and, like it, appears to have been a bay 
: liL' sea. It would appear as if both these lakes 
i iheir origin to a cause like that which formed 
U.I Coorong. The upheaval has raised from the 
«a certain eminences which existed underneath the 
water as banks or shoal, and these being higher 
(han the bottom between them and the ahore, locked 
in the water as soon as they were above its level. 
Doubtless the hollow of the lake was caused by the 
river, and the sediment brought down by it may 
liave caused the bank which, now being upheaved, 
forms its southern boundary. As usual in these 
cases, the banks of both lakes aboimd with existing 
species of marine shells, sho\ving that all the opera- 
tions which have taken place have done so within 
a recent geological period. 

Upheaval of the Australian Coast. — It now re- 
mains to speak of that which has been so often 
alluded to in the foregoing chapter as a certain fact, 
namely, that of upheaval. After having shown 
that the whole coast round, to a distance of several 
miles inland, 13 covered with recent shells, and 
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further, having shown that the drainage of th: 
country is apparently altering, that the lakes knowt^" 
to have been fonuerly filled with salt water are no?:^» 
filling up with fresh, or becoming dry, it does no^^, 
require any very great extent of argument to prov^«? 
the upheaval of the land. But there are othe:r- 
facts. Let us pay attention to the coast-line first.. 

The mere outline of the coast seems to show 
what has taken place. The verj* fact of so many 
salt-water lakes near the shore which are not found 
inland, the majority of them being filled with salt 
or brackish water, and having their greatest lengths 
parallel with the coast, is just the state of things we 
can suppose as having arisen from a coast which 
the sea has left; and when we take into considera- 
tion that all the banks of these lakes are covered 
with marine shells, so recently derived from the 
sea as to preserve their colours in many cases, any 
doubt as to their recent recovery from the sea must 
be entirely removed. 

But we have now more proof than even this. 
Reefs of rocks are constantly appearing in places 
where there were none previously. At Rivoli Bay 
the soundings have altered to such an extent as to 
make a new survey requisite. It was known that 
outside this bay there was a reef of rocks ininning 
parallel with the shore, but with sufficiently deep 
water upon it for small ships to pass over. It is 
now stated that scarcely any vessel can pass over 
it, and that some of the rocks have actually ap- 
1 above watpr. 



Not very long ago, a schooner, named the Norah 
rei'na, was lost upon that part of the coast, and the 
master of the vessel stated that the rock upon which 
he struck was not marked in any chart, and though 
he had been a very long time upon that coast, he 
had never seen any signs of a reef there before 
over which a small vessel could not pass in safety. 
Again, at Cape Jaffa, to the north of Guichen 
Bay, there is a dangerous reef, which was marked 
hytlie French surveyors more than fifty years ago 
- I vtrnding seven miles from the shore. Some 
years ago, a fresh survey was raade by the 
iwuih Australian harbour-master, and the reef was 
found to exist twelve miles from the shore, and a 
beacon was erected thereon at that distance. I 
am now assured, by those well accustomed to this 
part of the coast, that the reef extends two miles 
beyond the last distance, and I have seen broken 
water at least a mile beyond the beacon. 

Nor is it alone to this part of the coast that up- 
heaval has been remarked. It would appear that 
a vast movement is taking place in the whole of the 
south part of Australia. In Melbourne, the obser- 
vations of surveyors and engineers have all tended 
to confirm this remarkable fact; in Western Aus- 
tralia, the same thing is observed ; at King George's 
Sound, the same. As, however, these observations 
are numerous, I must confine myself alone to the 
colony to which they refer. 

In 1855, a railway was in course of construction 
between Port Adelaide and the city of Adelaide, 
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, of course this result cannot be given is 

eertaiti, becauso. in eight mOes of krclling, errora 
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UiktW tW Viit y of Adelaide there is a thin deposit 
of sliolU, >^«l«aaDttt,c luuny recent species, and I have 
found OH hUi* <|WKU)y hiiudred feet above the sea- 1 
level bownd Advlaido) a thin deposit of limestone 
oontftiniiig sliells of recent species. All the hiUs , 
around ore covered for some distance, at least above 
their base, with limestone ; and on Tapley's Hill, 
about ten miles to tlie south-east of Adelaide, there 
is a cutting in the road, about 1,000 feet above the 
searlevel, which shows a stratum of limestone, 
aliout a foot thick, Ijnng unconfonnably on highly- 
iaclined slates. Though I have met with no fossils 
m this, I have no doubt that it is of the same period 
^ the limestone on the coast, and shows that the 
kiUb have been raised from the sea witliin a very 
naiMrt period. 

YW rivers in this part of South Australia all 

jJhMt >«ry clearly the same fact of upheaval. It 

bw- »town!y been stated, that there are not many of 

^"graphical blessings in South Australia, 

I ^hI A^^' ^t are culled so arc more deserving of 
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*-« names of creeks than rivers, with the exception 
^ the Murray. This latter contains most undoubted 
fe*lroofs of the upheaval of the land. When Sturt I 
^■Tst sailed down it in 1829, he remarked that the , 
Vianks must have formerly overflowed to a much j 
greater extent than they did in his time, because on i 
each side of the actual channel there was a flat of 
loarshy land, or else of good soil, liounded on alter- j 
nate sides by bluff headlands, all of which appeared 
to have been shaped out by the river, though it I 
did not seem to come near them at the time Sturt 1 
passed. These appearances certainly showed that ' 
the channel had been narrowed, but not that there 
was at any time a greater flow of water in the river. 
Most of the other Australian rivers which have 
sufficient water in them to wear much into the soil 
show the same feature. The Glenelg, which runs 
a little to the east of the South Australian boundary, 
has sometimes .very large flats on each side of the 
stream, which has generally pretty steep banks, 
and from the end of these flats hills rise in some 
places to about 150 feet alwve them. It is evident 
that the water once shaped out not only the flats, 
but divided the hills which bound them. It is true 
that the river rises in winter some feet above the 
flats, or at least it has done so in very wet seasons, 
but it never comes to the foot of the hills, much 
less could it have given them their present shape. 

Not only here, but also at the Murray river, there 
is ample evidence that the cliffs on opposite sides 
of the river were united, and, what ia more remark- 
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able, tliey are sometimes composed of pretty hard 
limestone, showing very clearly that the river, if it 
cut through them, must have had a long time for 
its operations. 

Again, on the river Waimon, a tributary of the 
Glenelg, thei-e are beautiful alluvial flats on each 
side of the stream, and some parts are studded 
with round hills, which prove, by horizontal in- 
dentations round them, that a stream of water 
gave them their present form. From all these 
circumstances, it was very natural to conclude 
that this country had been subject to greater 
inundations than it is at present, and this was, in 
general, the way in which the above appearances 
were accounted for, but the real cause has been 
upheaval. It can easily be seen, that when the 
inclination of a river channel is but slight, the 
waters will cover a larger area, but with a less 
depth ; but, as the fall becomes greater and the 
current more rapid, it will have more effect upon 
I the ground, will rapidly scoop out a deep bed for 
i itself, and narrow its channel, which will of course 
be deeper in proportion to its narrowness. 

That something like this does take place may 
be seen from a river in its early stage of develope- 
meut, not very far from the coast. At the foot of 
Mount Graham, about forty-five miles from Gui- 
chen Bay, there is a large morass of very deep 
, black mud. This trends away along the east side 
of a range of bills, in a north-westerly direction, 
until it becomes, in a mite or so, a perfect channel, 
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lAcmt half a mile wide, containing little or no I 
water, but very bogg;', and covered with reeds. It 
^Mttnues on in the same width for many miles, 
^Hpfit becomes a stream, which empties itself into ' 
HvSalt Creek and thence into the Coorong. In 
■ffinter, a small amount of water drains off in the I 
centre of the morass after the first five or six miles, 
^■ithe stream becomes more copious as it pro- I 
^Hb farther, but the general character of the I 
Hmc is a great morass, many miles in length, and ] 
Varying in width from half a mile to 200 yards, and I 
ranning for its whole length at the foot of the 1 
rasge. There can be no doubt that as the land be- I 
comes more upheaved, and the river has a greater 
declivity do\vn the coast, the drainage will be J 
better, so that not only ivill water flow more I 
rapidly, but there will be a larger quantity to run I 
through it. This will not be long scooping out a j 
deep bed in the soft mud which at present lines ] 
the bottom, and then there will bo presented the 
same appearance which is assumed now by most of 
the Australian rivers. 

The range, at the foot of which the Creek now 
lies, will be separated from the stream by a low 
reedy flat, sloping down to the precipitous banks 
which will bound the water. The same flat will 
be present on the other side, each of them probably j 
indented with marks of various water-levela, and 1 
then it will seem as if the country were subject to I 
extraordinary inundations, swelling the river to 1 
half a mile in width, when, in reality, the appear- 
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auces are due to there being at one time scarcely 
any flow of water at all. 

Whcu we bear in mind tbe state of such embryo 
rivers as tlie Reedy Creek, we come to understand 
easily how it is tbat tlie banks of some streams are 
composed of high cliffs of soft earthy clay, which, 
as they sometimes full in from floods or other 
causes, disclose the bones of land animals and fresh- 
water shells. Such remains as these must have 
become embedded \vhen the stream was in its first 
stage of formation, when the still water sank 
deeply into the underlying rock, and decomposed 
it, mingling its own decomposed vegetable soil 
with the rocky flay, and giving rise to a morass, 
in which animals became buried. 

This actually takes place in the Reedy Creek at 
present, for it is not at all uncommon for cattle 
and horses to become ' bogged,' and to die in the 
mud, either in an attempt to reach water in the 
summer weather, or from feeding on treacherous 
ground. 1 do not know whether there is any other 
place where a river can be seen in the very first 
stage of its formation, and the cursory examina- 
tion that I have been able to afford convinces 
me that a great many anomalies in the post-ter- 
tiary period might be cleared up by an attentive 
examination of what takes place during a rapid 
upheaval of the land, 

The mention of rapid upheaval reminds me of a 
question that might be asked, namely, whether 
there is simply evidence that upheaval has taken 
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; -within a very recent period, or whether it is 
ght that the process is still going on. 
e facts I have mentioned ^vith reference to the 
appearance of reefs, the alteration of the sound- 
ings, the drying up of the lakes, would seem to 
bear out the view that the process is still going on. 
Add to this, the shocks of earthquakes have not 
been at all uncommon in various parts of the south 
coast of Australia, and these phenomena are gene- 
rally supposed to be more or less connected with 
actual upheaval. 

A severe shock of an earthquake was felt in 
Melbourne in 1855; another severe shock was felt 
in Adelaide in June 1856.* Slight shocks have 
lieen felt from time to time in various localities to 
the north of Adelaide ; and there are many re- 
cords of earthquakes having been felt in different 
parts of the three colonies within the last twenty- 
two years; so that it would appear that the present 
is not a tranquil period in the subterranean forces, 
but that they are still in activity, and upheaval ia 
Btill going on. It is not to be doubted, however, 
that tliere have been many periods of rest since the 
upheaval first commenced; indeed, there is actual 
evidence of many such periods, some or which 
must be noticed as bearing directly upon the coun- 
try already described. 

At the head of Spencer's Gulf, to the north-west 
of Adelaide, where there are evident signs of up- 

* A 8tn&rt ehock of an tnrlL quoit e wii« felt ou liie Stone IltiL 
Itange in December 1661. 
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heaval, such as the reduction of the giilf to a 
narrow channel of about two miles and more 
the high cliffs which bound it, there are also nfl* 
equivocal signs of long periods of rest. These are 
shown in three deep indentations which fom 
parallel lines in the cliflfs which bound the gulf, and 
run along it as far as the eye can reach. These 
may be presumed to have been caused by the water, 
which ate deeply into the cliffs during a long period 
of tranquiUily. 

Tbc e\-idence of the same tranquil periods occun 
in the district to which this book refers, but they 
are neither so obvious, at first sight, nor quite so 
certain. 

It will be remembered, that in other chapters 
this district was described as an immense plain, 
divided every ten miles or so by ridges which ran 
in a waj' which seem to follow the coast line with 
only occasional deviations. The principal of these 
are six in number, between the coast line and the 
colony of Victoria, where they cease. I mentioned || 
that the greater part of thern arc mere ridges of p 
sand, with limestone rock appearing occasionally 
between; but what is rather remarkable, they un- 
dulate and divide into hillocks somewhat on their 
western or seaward side, while on their eastern 
they rise rather abruptly from the plain. \VTiere- 
I ever limestone is seen on them, or the west side, it 
'lias all the marks of coast action, such, for instance, 
1 borings of Litkodomi, circular pits lined with 
lamellar limestone and other similar signs, besides , 
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laving the limestone much worn and eaten away 
into caves, contrary, occasionally, to the dip of the 
ttrata. There can he little doubt that the western 
Jade of each of these ranges has successively been 
It beach, and possibly they may owe their origin 
1 mtirely to periods of rest in the upheaval. 

Thus there would have been six periods of rest 
iio the upheaval, during which time the sea had 
■lime to heap up sand and limestone into dunes, 
liliocks, and beds, in the way it is at present seen. 
It must be owned that this is far from being a cer- 
tain explanation of the origin of these ranges : they 
may have been ridges underneath the sea just like 
tlie Coorong, which is half upraised at present ; but 
? circumstance which makes tliem very probably 
the result of coast action, when upheaval was not 
on, is, that they seem to follow the coast 
ine, and nowhere rise to a height to which the 
f could not have gradually raised them. It is 
admitted, however, that these reasons are not com- 
pletely satisfactory, more especially as the width 
lOf the ridges and the valley occurring in them 
(Toald point to upheaval as still going on while 
hey were forming. The circumstance is men- 
Boned, however, just as an observation which has 
urred to the writer, which future geologists 
paay confirm or dispute. 

It would appear, from some observations that 
lave been made, that during periods of rest the sea 
iDcroaches on the land aud scoops out the shore in 
juch a manner that they form terraces when up- 
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heaved. Nothing of this kind is ol 
ridges, bat on lower and niore level parts of the 
coast these terracea are common. Thus, to the sooth 
of Rivoli Bay, as far as Cape Xorthmoberland, 
the coii-st 19 very low and flat, only occasioDally 
dotted with rocks, which seldom rise to more than 
twenty feet above the sea. There is little or no 
beach, and the waves seem to wash the foot of a 
terrace raised about fourteen feet. Sometimes the 
foot of this terrace is a deep bed of black flints en- 
crusted on the outside, in every respect similar ta 
the chalk flints of England. This is the prevailing 
character of the beach, but here and there tbe 
shingles arc absent, and a deep bed of loose yellow 
Band takes its place. 

Now, above the beach line, about, as before ob- 
served, fourteen feet high, there is a terrace a 
quarter of a mile or more wide, and as level as a 
bowling-green ; it runs a good way parallel with tic 
coast, but ia interrupted on the south by swamps, 
and on the north by Lake Bonney. This latter, 
as remarked above, has high sand-hills between 
it and the sea, but there can be little doObt that it 
forms part of the terrace now described, as both 
must have been covered by the ocean about the 
satiH! time. The terrace seems to have a sloping 
inclination towards the inland boundary, which is 
r an abrupt wall of limestone, about ten feet 
dso running parallel with the coast, 
^nnnit of this is another terrace, but it is 
*1 as the last, and, being rather thickly 
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mbcred, its dimensions are not so readily ascer- 
^ined. It is bounded, however, at about four miles 

rom the sea, by a limestone ridge, which is con- 
Ifaiuoiis with the Stone Hut Range, and resembles 
■It in all respects. These terraces are either the 
Biesolt of rests during the periods of elevation, or 
Ithey may have been sudden upheaval by shocks of 
f wrthquakes at a time when Mounts Gambier and 
, Shaiick were in eruption. 

Though this is not the nearest coast line to them, 

tliEy are only about twenty-five miles distant. It 

nwat be mentioned, that the surface of these ter- 
I races is generally stony, not, however, in broken, 
I detached masses, but the limestone lies in fiat 
felabs, much water- worn on the surface, just as if 
jtlie sea had consolidated the limestone paste and 
Jvom it smooth. There are no shells on the surface 

-at least, I could discover none — which is the more 
;ular, as in the sand-hills on the coast, at a much 
Siigher elevation, shells of existing species abound. 
Notwithstanding, at the foot of each cliff there is 
Bie usual deposit of chalk flints much rounded by 
attrition, not continuous, but scattered here and 
there in suflBcient quantity to make their identity 
with those on the coast a matter of certainty. 

It will be worth while to enquire for a moment 
whence these flints have been derived. There are 
none in the rocks now on the coast, and none, ap- 
parently, in those which lie beneath the sea ; for the 
LBtructnre of all those which I could examine was 

uite similar to those described in the last chapter, 



the Upper Crag, best seen in Guichen Bay. This, 
we have seen, is eoraposed of small particles of sheila 
and sand, either brought down by an ocean current 
or deposited on a sandbank. There are immense 
quantities of flints in the lower crag about Gambler, 
and those on the coast are in all respects similar. 
One would imagine, therefore, that the crag only 
extends a small way from the shore, and the coral- 
line beds crop out in its place, from whence these 
flints are washed out and thrown upon the beach. 

It was much to be regretted that no levels were 
ever taken from the coast to a certain distance 
inland. Not being possessed of any appliances of 
the kind, it was impossible to tell the height of the 
terraces on the ranges, except by guess-work. It is 
therefore only a surmise, that the terraces slope up 
to each other. There was also another surmise, 
which I only give as a guess, but which seemed to 
be borne out by one or two circumstances, and that 
was, that the flats between the ridges sloped inland 
in an upward direction, and that the flat on the 
east side was slightly higher than the flat on the 
west or seaward side. If this were the case, there 
would be one more argument in favour of the po- 
sition, that the ridges have been thrown up during 
periods of comparative rest, during the general up- 
heaval of the land, but it must only be considered 
as a surmise until a regular series of levels is taken. 

Ill conchiding this chapter, the sand dunes of the 
coast must be mentioned as bearing on a great deal 
that has be*Bn said in the preceding chapter. It has 
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been already frequently stated, that the whole coast 
from the river Murray to Cape Otway is low and 
sandy; indeed, this is the prevailing appeai*ance on 
til the Australian coast. The sand is of three 
kinds : either in high ridges well grassed, and more 
or less interspersed with shells ; in high detached 
liills, either bare or covered ivith salt bush ; or in 
dunes or ridges which are destitute of any vege- 
tation, and therefore liable to drift by the force of 
the wind in all directions. 

Perhaps all the sand now seen on the coast has 
^n originally drifted up, and has only ceased, here 
«nd there, by the growth of plants upon it, which 
ms given it firmness and consistency. The dunes, 
aowevcr, are very common, and give a marl^ed 
saracter to one portion of the coast, from the 
Woth of the river Gleuelg to Cape Bridgewater; 
hey form immense masses, in many instances 
hree and four miles from the coast, and rising to 
a altitude of 300 feet, or even more. Nothing can 
te more dreary than to stand on one of these emi- 
lences and gaze below; it is an arid waste of 
cllow sand, Iieaped together in ridges or rounded 
lills, without a patch of vegetation, while afar off 
e sea rolls on -with a heavy surf, making the air 
eaound with its roarings, or terrifying one with 
he height of its huge crested green waves. On 
jidy days no prospect can be obtained, for then 
lie dunes seem as troubled as the ocean ; every gust 
fwind raises huge clouds of sand, which curl, and 
reab, and drift along, so as to obscure the air. 
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Valleys are filled up and liillocks swept am^, 
leaving in a few hours scarcely one feature of the 
former outline. 

The rate at which tlie dunes arc encroaching on 
the land is quite surprising. About hall" way be- 
tween Cape Bridgewater and the Glenelg there is* 
high range, sis or seven miles from the sea ; between 
this and the dunes a road runs — the coast road 
between Mount Gambier and Portland. The sand 
abuts on the road aa a high wall, ranging from 200 
to 300 feet high, and the wnid brings it down the 
slope, and of course encroaches more and more upon 
the space between the coast and the hills. Every 
month the course of the road has to be altered, and 
the old tracks serve as landmarks, from which it 
can be seen tliat within a few years the dunes have 
encroached many yards ; nothing stops their course. 
Bushes are covered in a very short time, large trees 
are surrounded and buried before their leaves have 
time to wither, and here and there, what appears a 
bundle of twigs sprouting out from the sand, is 
nothing but the top of a high gum-tree wliich had 
been heaped over, and all but this ' in memoriam ' 
is covered. The sand, when examined closely, is 
found to consist of very small fragments of shells, 
too minute to allow the least chance of identifica- 
tion, and clear grains of silicious sand. 

In no place that I was able to examine could I 
filul the smallest indication that the sand became 
cvMUtolidated into a rock, or of any concretions 
t\>rtiiPil Vty the percolation of rain or surface water. 
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le only sign, indeed, that rain had made any im- 
6saion, was at the edges of the slopes, where it cut 
ling little courses, and caused tlie sand, here and 
:re, to slip. These facts are the more important, 
they afford additional reasons against the sub- 
erial origin of our Upper Crag. If this rock had 
b«n formed out of water, its thickness and general 
laracter would indicate something very simitar to 
le sand dunes, and then the tioncretions which are 
let with must have been caused by the infiltration 
Frain water. Now, for rain water to have formed 
Boncretions more in one place than another, it must 
ive collected on the surface, but this it would not 
no in sand like these dunes, which absorbs water 
qually on all parts of its surface. True, if the top 
'as covered with trees it might have collected, but 
iere are no trees on such accumulations of sand. 
Some, however, may think that the burial of trees 
ay be the origin of the concretions in the crag, 
^^Bad offer another reason in favour of its aubaerial 
origin ; but to this it may be replied, that in the 
absence of any instance here of the hardening of 
these dunes into a rock, such a theory is not con- 
sistent with observed facts, though such may be the 
at Bald Head and Cornwall. 
The strata observed by Mr. Darwin may have 
tn hardened trees, but I could not here find any 
,ce3 of the same process. 

Again, the quaquaversal dip of these strata, the 
lique lamination of the crag, has never been seen 
me where a section of the sand dunes was ex- 
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dd red sandstone, near secondary, and near recent 
>us sandstones, but in every case it is the 
iMthering and decomposition of the rock whence 
liie sand is derived, and this is the reason why it 
k found in such large quantities as to drift into 
lulls, valleys, and ranges. 

To my mind, it would be just as absurd to say 
that the Old Red Sandstone has been formed by the 
Wdening of the modern dunes, as it is to say the 
«ame thing of our Upper Crag. 

In conclusion, some apology must be offered for 
liaving dwelt so long on a point of apparently 
^nor importance ; but when it is remembered that 
this formation is found on a great many parts of 
the Australian coast, nearly, in fact, encircling 
Australia as a belt, it becomes important to settle 
the question of its origin. 

Possessing some connection with the coralline 
strata underneath, and lying on the coast with the 
most evident marks of upheaval on its surface, it 
belongs especially to the subject I have attempted 
to describe. It is the last and uppermost of the 
stratified series ; and, having dwelt on it and on the 
subject of how these rocks ever came to be dis- 
played to us from beneath the sea, it remains to 
consider the volcanic evidences of the district, 
which will be the subject of the next chapter. 
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WITH the last chapter we have concluded the 
natural history of the sedimentary rocks of 
the district, and we therefore pass to others of » 
different origin. It will be necessary again to notice 
circumstances and phenomena connected with the 
atjueoos formations, such as caves, deposits of 
bones, &c., but as these are the result of changes 
not connected with the origin of the rocks, and to 
which lx)th igneous and aqueous deposits may have 
been equally subject, the description of them, will be 
more proper at the end of this volume. 

Let us tlirrcfore now turn to the igneous rocks 
of the district. 

It has sometimes been remarked, that Australia, 
for its size, is possessed of fewer volcanic remains 
tlian any other country of equal extent, while 
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Europe, a continent not very much larger, contains 
•everal, which are even now in a state of activity, 
•nd is literally studded all over with extinct 
craters. Australia, as far as it is at present kno^\ni, 
contains none of the former and comparatively but 
few of the latter : probably a reason will be found 
for this when the geology of this continent is more 
studied. At present, I feel convinced that it is one 
of the many evidences we have that disturbance 
has been much more frequent in the northcm than 
in the southern hemisphere. Look, for instance, at 
the immense extent of the formations in South 
America — meaning, of course, the fossiliferous for- 
inations. There is the great Patagonian tertiary 
formation, extending (according to Darwin and 
if. d'Orbigny) from St. Cruz to near the Rio Colo- 
rado, a distance of 600 miles, and reappearing over 
a wide area in Entre Rios and Baiida Oriental, 
making a total distance of 1,100 miles; and even 
this formation undoubtedly extends south of St. 
Cruz, and, according to M. d'Orbigny, 120 miles 
north of Santa F^. In addition to this wide area, 
there is the Pampean formation, celebrated as the 
sepulchre of the bones of the mastodon, glypto- 
don, megatherium, &c., which extends over many 
degrees of latitude. In our own continent (Aus- 
tralia) we have formations nearly as large ; — wit- 
ness the coralline strata described in tlie previous 
chapters (the Crags). 

Now, such immense and uninterrupted forma- 
tions are not known in Europe : on the contrary, 

Q 
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the amount of different deposits to be found within 
a small area is surprising; and these are broken 
by faults, dykes, and inclinations, showing great ] 
disturbance, even where the strata are continuons. 
The best proof that could be given of the greater 
disturbance in the northern than the southern 
hemisphere, is that in Europe — nay, perhaps, 
almost in Great Britain alone — all the deposit of 
any geological eiK)ch may be studied ; but, supposing 
that geology had just been cultivated in Australia, 
the whole secondary period, from the New Red 
Sandstone to the Chalk inclusive, would have been 
left out of the classification, because such deposits 
are quite unknowTi there, and repose and tran- 
quillity would rather be supposed to be the rule 
of Nature's operations, than the * immense cata- 
strophes ' which earlier geologists were led to infer 
from w'hat they saw in Europe. 

I feel convinced, therefore, that further investi- 
gations wnll show that disturbance was uncommon 
in the southern hemisphere, in comparison with 
the northern; and this fact, when established, may 
lead to revelations of subterranean agents, the 
importance of which we cannot foresee. In the 
mean time, w^e must content ourselves w^itli close 
observation and a record of facts, feelincr certain 
that theory and generalisation will easily be ac- 
complished when the hard work of detail has been 
got over. 

With such a view, we have now to record 
observations on the igneous rocks of this district, 
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!ommeiiciii^ in this chapter with the remarkable 
extinct crater of Mount Gambier ; and probably 
the particulars are interesting to science, not only 
on account of its being one of the most extensive 
in South Australia, but because a faithful descrip- 
tion of it may serve as a guide to other volcanic 
phenomena on this continent. 

The ground has not been previously quite un- 
trodden. Captain Sturt, as I am informed, made 
a series of observations on the place, but did 
not, as I am aware, proceed any further with re- 
gard to publishing his remarks. It is supposed, 
however, that he made some communication to 
Mr. G. P. R. James, and, accordingly, a rather 
romantic and incorrect account of Mount Gambier 
has found its way into one of the works of that 
novelist. 

In 1851, Mr. Blandowski surveyed and mapped 
the three lakes, and made some valuable observa- 
tions on their mineralogical and geological pecu- 
liarities. Part of the latter were embodied in a 
series of letters to the Adelaide German News- 
Japer, but, owing to the gold discovery, and the 
infusion subsequent thereon, the maps, &c., were, 
L believe, unfortunately lost. Nothing further has 
)een done in the exploration of the crater. I have 
lot seen Mr. Blandowski's papers on this subject, 
md therefore cannot say how far his views and 
nine coincide ; but, should any of my conclusions 
)ear a stamp of less probability than any he has 
idvanced, I shall be most happy to give way as far 

Q2 
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' SB poB^ble, ks tbc object of this work h the aM 
' Tanoement of scipBce, and not mv opinions. Every- 
one caring for truth will of course always prefer & 
true theory to gi*TDg currency to any deductions of 
their own. However, I am sure of this, that the 
&ct8 are strictly stated, as observed ; and as I have 
always given the reasons wliich have led me to draw 
any conclusions, readers can judge for themBelves 
whether they are hasty or not. With these pre- 
fatory remarks, let me proceed at once to my 
observations. 

The extinct volcano, which is included in tk 
general title of Mount Gaiubier, is a chain of crateB 
extending nearly, but not quite, east and west; tbe 
wall on the west side being by much the mo3t 
elevated. 

There are three lakes, and they possess such dis- 
tinct features that they require to be described 
separately: that on the east end, called the Blue 
I^ake, is a large and deep body of water of irregular 
oval shape, whose longest diameter is nearly east 
and west. It is surrounded on all sides by banks 
between 200 and 300 feet high, and these so steep 
and rugged that descent to the water's edge is quite 
impossible, except in one or two places. The sides 
are thickly wooded with varieties of the Melaleuca 
(the tea-tree of the colonista), excepting where the 
rough rocks stand out in perpendicular escarpments, 
and thus the dark-green brushwood is broken by 
huge and craggy rocks descending precipitously for 
forty or fifty feet. These crags sonietiuies hang over 
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the ^water, whose already dark-blue tint is rendered 
still more gloomy by the reflection of their black 
and stony fronts. The whole appearance of the lake 
is wild and sombre in the extreme. The deep-blue, 
or rather inky appearance of the waters, the black- 
ened precipices which bear so plainly the tokens of 
fiery ravages, the thick and tangled nature of the 
brushwood, give the place an air of savage lone- 
liness ; and then the place is so quiet, so still, that, 
but for the cawing of the rooks overhead, or the 
splashing of a solitary water-fowl, one might almost 
imagine Nature to be at rest, tired with sending 
forth those volcanic fires which poured forth ages 
ago. 

Looking at the walls from any side, four distinct 
kinds of roek are visible. There is, first, the larger 
ash, decomposed into soft black surface soil, covered 
with grass and trees, and varying in thickness from 
forty to seventy feet. It extends, in some places, to 
the water's edge uninterruptedly ; underneath this 
there is a precipitous escarpment of black lava, 
generally forty feet thick, but at the western end 
of the lake much thicker and more precipitous ; this 
extends nearly all round the lake, and is very seldom 
inclined or broken, or in any other way than a 
precipice, rough and jagged, and having no dip 
towards the water. Under this there is, in places, a 
layer of greyish-brown ash, about two feet thick and 
very finely laminated : this is only occasionally seen. 
Beneath this there are about twenty feet of coralline 
rock, full of fossils, and belonging to the Mount 
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[ koriaontAl, and bearing Bome marks of having been 
exposed to a Uigii temperatore, but rarely ciys- 
tftUised. This latterbed of rock forms a well-defined 
white line, nearly continoous round the lake, at a 
uniform height ofi perhsps. rather more than twenty 
feet. The lava is not vesicular, or rarely so, nud 
seems to have flowed from some of the lakes to the 
westward, abont which more will be said presently. 
The nest lake is merely a good-sized pond, of 
moderate depth. The level of the water seems 
aboiit the game as the last lake^ and the banks as 
high, if not higher. They are not precipitous, hut 
slnpe all round to the water at an equal incUnatioii, 
with little or no outcropping of rock. They are 
well grassed and studded with shea-oak ( Ctisuarina 
atqwefolia) and honeysuckle {Banksia integrifolia) ; 
the water at the bottom has only made its appear- 
ance, as I am told, within the last few years. It 
must not \vi forgotten, in reading the description of 
these lakes, that they are joined together, so that the 
weat walls of the Blue Lake make tlie eastern ones 
of tlie Middle Lake, as it is called. There is a break, 
or rnther a deep indentation, in the height of the 
walls between the Blue and Centre Lakes, so that a 
person standing on the centre of the partition 
between them sees the walls on his right and left 
yilopc i][)Wards from liim : this is seen in the fore- 
■ground oi' the engraving as a kind of pass leading 
■om one lake to the other. The same thing occurs 
'tween the Centre Lake and mostwcsterly or Valley 
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Lake ; the walls, then, of the Centre Lake are highest 

on the north and south, while on the east and west 

line, where they join the two others, they form deep 

depressions or passes between, though still at a 

considerable height above the crater. The height 

of the lowest part above the water is probably, 

from a rough calculation, about 170 feet, and the 

highest perhaps double that. 

The third lake differs much from the other two, 
and is possessed of so many and such varied features, 
that it becomes difficult, in the details of these, to 
give a good general idea of its appearance; it is 
larger than the Blue Lake crater, and of almost cir- 
cular form, but the bottom is only partially covered 
with water, very deep at the east end, but shal- 
low on the west. Those parts which are left dry 
are always connected with the sides (which are 
lower there), though in one instance by a mere strip 
of land, and the ground is very undulatory, rising, 
at times, into hillocks, which are some little height 
above the water. The water is at each end, and 
the ground in the middle, but by far the largest 
lake is on the eastern side. In the dry part, there 
are three ponds, which, being circular, appear at a 
distance like wells sunk side by side. The view 
from above them would incline one to call the 
Valley Lake crater a basin with strips of land, 
which are covered with little ponds, and have a 
very uneven surface. 

The crater walls surrounding this lake are very 
remarkable. At the eastern end they are lowest, 
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retjng gradually till about a third of 
roond OB tlie northern side, and then, rising sud- 
iaij ia«» » peak and descending again for a short 
n BMiont, by a very abrupt eleratioQ, 
d^dimbCe the previous height, from which 
t there is a gentle slope upwards to the highest 
I of the mount, where a trigonometrical station 
^» erected. From this there is a still more abrupt 
descent to the usual height of the sides, which is 
continued round to the starting-point at the east 
side. That part of tlic wall which is so consider- 
ably hi^rher th»» the rest is what is properly 
termed Mount Gamhier. (This is the peak seen in 
the cngra^'ing. ) It is the higher wall of the crater, 
and gives a better key to the kind of eruption 
that has taken place than any other part of the 
mount. 

Standing on the highest point, one perceives a 

buisiu on the south side which is called tlie Puneh- 

bowi. It seems like a hollow scooped out by an 

LTupliou in the side, and at a distance appears 

f.j-i vi■^^■Iv similar to the Cumbrecito in the side of 

' !L-ra, in Palma (Cape Verd Islands). On 

t. it is found to be very deep, so that its 

■ii i-i like a funnel, ivith one side (that 

' iuside the lake walls) much lower than 

Here a sort of pitch stone porphyry 

» i3MiiU#.n)t especially on the lower or inner 

, this appeared to be a crater on a 
such no doubt it is, but there is 
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no sign of any tufa around, as if having fallen 
fix>in a centre, and the soil is so deep on the inside 
and so covered with long grass and fern, that 
i^isertions as to its origin are founded alone on 
its shape. The occurrence of such little craters, 
either at the side or in the walls of craters, gives 
rise to many speculations. It does seem strange, 
that while a central large crater is carrying off 
the subterranean fires, any other vent should be 
formed so close by. Possibly it may be one of the 

■ 

many cracks formed at the same time that the 
crater in the centre was opened, and the steam and 
gases issuing therefrom would prevent any deposi- 
tion of ashes upon it while they were deposited all 
around. 

Or it may have been a small crater established 
subsequently. These are very common, even when 
there is a large central point of ejection. Thus, 
Mount Etna is surrounded with small cones ; 
Vesuvius, Ischia, and Hecla are also innumerable 
instances of the kind. It must be said, however, 
that, had it been a subsequent eruption, more 
disturbance in the original walls would be seen. 
It may be remarked, in passing, that earthquakes 
alone have been known to produce such funnel- 
shaped hollows. The small circular ponds in the 
Plain of Rosamo, caused by the Calabrian earth- 
quake of 1783, are cases in point. 

A little past this Punch-bowl, as it is called, 
nearing the eastern side, the walls, instead of 
sloping down to the lake as heretofore, become 
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precipitous, and the volcanic ashes, disappearing 
from the sides, appear only on the top. The 
precipitous portions of this end (forming at least 
half the wall) are formed of the fossiliferous coral- 
line strata peculiar to this district. The stratifi- 
cation is nearly horizontal, with a decided though 
slight dip inwards towards the lake; which dip, 
being (juaquaversal, or inclining all round to a 
common centre, shows the rock to have subsided 
into a hollow previous to the erupti n, of which 
hollow, as will be afterwards seen, the present 
crater fonns only a part. The water api>eared 
to me to be deepest here. The strata are not in 
the least altered by fire, as far as one could judge 
from a short distance, tlie only change being a 
weatlier-worii appearance, which is observable in 
caves elsewliero. 

There is no channel or dyke in any one of the 
three lakes such as would have been made by 
a flow of lava; indeed, there is very little ap[>ear- 
ance of lava ui the whole group, with the ex- 
ception of tlie stratum, which here, as at the 
Blue Lake, lies between the ash and the coralline 
strata. Hut it is only a moderate seam at the end 
of the Valley Lake just described. The lava where 
it is found varies in its character, but may be 
Aiscnbed as dolerite, sometimes very poi-ous and 
•TMtfbnn, in which case it is of a bright brick-red 
r; generally, however, it is a blackish brown, 
kklly enclosing crystals of glassy felspar and 
Fn^fments of scoria are found on the sides 
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and bottoms of all the lakes, with pieces of lapilli 
and porphyry (black base and glassy felspar). On 
the sides near the higher wall or mount, scoriae 
occur more frequently, evidently having streamed 
down in a backward flow, before cooling. The 
fracture of these pieces is smooth and glassy, ex- 
actly like pitch or new coal and coke. 

To return now to a more minute description of 
those portions which throw a light on the past 
history of the volcano, we come to what is termed 
properly Mount Gambier, and is, in fact, the highest 
wall of the Valley Lake crater. This is formed of 
successive layers of an ash conglomerate, composed 
of scoriae, fragments of obsidian, porous lava, and 
pieces of the fossiliferous rock, all cemented together 
into a very hard stone. The wall is a mere ridge on 
the top, but slopes down on each side to a consider- 
able thickness. The rock not being decomposed, 
the layers are well defined. A good section is seen 
of the highest wall or cone from the inside of the 
Valley Lake. This is rendered still more conspicuous 
from the occurrence of a ridge, or sort of buttress, 
which runs from the water edge to the very highest 
point of the summit. It is here observed that the 
layers of ash or strata thin out rapidly, and are 
inclined at a greater angle in proportion as they 
near the summit. Thus the dip is constantly 
variable. This gives a satisfactory answer to the 
application of Von Buch's theory in the case of this 
volcano. Other and more decisive reasons why 
this cannot be a crater of elevation will be subse- 
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quently given. What is somewhat remarkable is, 
that the strike of these strata inclined at each side 
of the buttress already alluded to. This ridge, as 
it may be called, comes out pretty considerably into 
the lake at its foot, and it Is matched on the other 
side by a similar promontorj', making the ground 
plan of the lake like the figure 8. This fact is of 
importance, because aa these two promontories 
make nearly a complete circle round the water 
where the volcano has left most traces, it would 
seem as if the eruption was confined to that end 
only, at least latterly in its history. This will 
appear more reasonable from what mU be here- 
after advanced. The activity of this part of the 
crater must have concluded with as great violence 
as the commencement, because at the very highest 
part of the ash cone there are two or three immense 
fragments of the fossiliferous rock embedded firmly 
in the conglomerate. 

It has been already observed, in describing the 
walls of the Valley Lake crater, that the higher wall 
or proper mount rises abruptly above the ordinary 
level of the walls. Before this takes place, there 
is on the north side an isolated hill or hummock 
forming part of the wall. Between tliis and the 
higher wall tlie sides are not precipitous, but slope 
down into a kind of terrace or half-basin, which 
near the lake becomes a small precipice, covered 
with rL'd scorifE. At tiie foot of this small escarp- 
ment the water is not reached, but tliere is a gently- 
undulating asliy slope do^vn to it. This half 
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^sin, with its isolated ash cone, forms somewhat 
of an inlet from the general form of the lake. Par- 
ticular attention must be directed to it. Evidently, 
it has been a crater ; probably, oldest and first of all. 
From this crater it would appear the lava has 
heen derived which lies about the limestone in the 
Valley and Blue Lakes; for from this point the walls 
on the north side are higher and more undulatory, 
und, wherever sections can be seen, are. formed prin- 
cipally of thick black lava, flowing away in the 
direction of the Blue Lake. Considering, however, 
the moderate thickness of the stream, and its being 
80 slightly vesicular, it must have flowed in a 
highly liquefied state, spreading out into a sheet, 
owing to the level character of the ground, and 
covering spots now occupied by parts of the Blue 
and Valley Lakes. 

Thus far I have been merely describing those 
features which are calculated to elucidate the 
geology of the volcano ; I must now consider, 
from these evidences, what kind of eruption has 
taken place to cause the appearances related. Let 
us take the Valley Lake first, as best fitted, from its 
peculiarities, to give us an .insight into the whole 
phenomena. In the first place, we have already 
seen that the upper part, or west end, contained a 
recent crater near the ridge, and the relics of an 
ancient one on the north side. * 

The east end of the Valley Lake, it has already 
been remarked, has precipitous walls of limestone, 
lava, and ash, with deep water at the foot. The 
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bottom of this water is ashes and scoriae : I do not 
think, however, tliat the whole Valley Lake has been a 
large crater at any time. The ernption of the crater 
was, in my opinion, entirely confined to the west 
side, and was neither, comparatively speaking, very 
violent, nor of long duration. The greatest height 
of ash is probably not more than 600 feet, and this 
appears to have been formed almost exclusively 
from the deep and irregularly-formed lake which 
lies at the bottom of the higher wall, and this wall, 
moreover, ia nearly the only remains which the 
ernption has left behind to mark its progress. Of 
course the two little well-shaped vents for the 
middle of the lake, already alluded to, contributed 
their quota ; but, as they are both surrounded by a 
circular wall, some ten or twelve feet high, one 
must regard their contributions as not on a very 
extensive scale. The east end, where deep water 
washes the precipitous banks, may have thrown out 
some of the ashes that are found on the banks 
above it ; but the origin of this portion of the 
lake will be considered by and by. 

That the eruption of this crater was not very 
violent, may be gathered from the following facts. 
The tufa, &c., are not scattered very far, and do 
not seem to have been thrown to any considerable 
height ; for the higher wall is so near the point of 
ejection, and so very narrow, compared mth the 
sides of the Blue Lake. Again, the strata of conglo- 
merate thin out so rapidly, that they could not have 



ITS SMALL EXTENT. 239 

been formed by a volcanic process on a very large 
scale; besides, to sum up all to a self-evident pro- 
position, if there was much thrown up there would 
be more to be seen than there is at present. Many 
who have seen the mount will be surprised at its 
size being considered small, but when we remem- 
ber that the volcano of Jorullo,* in Mexico, was ele- 
vated considerably over 1,000 feet in a single night 
—when we remember the tremendous height of 
some volcanic mountains. Mount Loa, for instance, 
by no means the largest, which is 4,000 feet high — 
We cannot think it would take very long to form a 
cone of the moderate pretensions of Mount Gam- 
bier. Of course, when we speak of small erup- 
tions and moderate, these remarks must be quali- 
fied by recollecting that any volcanic action is the 
Insult of a vast convulsion of nature, always at- 
tended with serious effects; and, had there been 
any life or property in the neighbourhood of Mount 
Gambler at the time of its eruption, the results 
would doubtless have been quite extensive enough 
for the sufferers. But it .may be asked, how is it, 
if the disturbance was confined to one side of the 
crater, that the ejectamenta do not form a com- 
plete circle round the point of ejection? The 
answer to this difficulty, which required some inves- 
tigation to solve, explains one of the peculiar fea- 
tures of the volcano, which is, I think, unparalleled 
in any other volcano in the world, and accounts for 
the fossiliferous precipice on the eastern end of the 
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basin. The hypothesis, which, after 

I ctMjuiiy, I have been induced to adopt, is this. 
Previoasly to the second eruption of the ancicol 
but after the first, a large circukr max 

(nf fimestone fell in, oning to a subsidence vtada^ 
h; this subsidence was, of course, connectai 

rvith igneous agents, and as the same phenomoun 
> OGCBfred at the Blue Lake, we shall condder 

Pit BOK St kngth when describing that crater- 
Am thus funned would be an ample re* 
e^itede ftv all the gectamenta which fell eastward. 

r This tbeoiy receiTed every support from wliat is 
observed elsewhere; indeed, it would never haw 
niggeated itself had I not observed the phenomenon 
in other parts trf" the district- Thus, at a spot 
about a mile from the Blue Lake, there is a place, 
called the Cave Station (previously alluded to), at 
which two immense basins of chasms may be seen, 
whose precipitous sides and many other evidences 
easily recognised, show them to result from im- 
mense masses of rock having fallen in. 

The friable nature of the coralline rock renders 
it much more liable to this kind of accident ; and 
the country, to some distance round, is filled with | 
caves and funnel-shaix'd holes, which nearly all 
owe their origin to the same cause. That there t 
was a subsidence at the Valley Lake after the up- 
heaval of the strata is shown by the quaquaversal 
dip of the beds towards the centres of the basin, 
and that a chasm was eventually the result of such 
a sub^dcnce, is recognised from an identity of 
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^pearance with the caves, as they arc called, just 
diuded to. 

Probably there was an eruption of ash from the 
chasm when it was formed, and this explains why 
Aere is no line of division or separating wall be- 
tircen the east and west ends of the Valley Lake, 
ibrthey evidently form separate craters. 

The great disproportion of what I have termed 
the higher wall to the rest of the ash deposit must 
rf course be attributed to the prevailing direction 
of the wind, which is always very violent during 
volcanic disturbance; for the air, heated by the 
hoiling liquid below, rises rapidly, and cool air, 
Ashing in to supply the vacuum so caused, gives 
rise to a current of air in one direction. This is 
the reason why, in the volcanic island of St. Paul 
(38' 44' S., 77^ BT E.), the west side is 800 feet 
high, while the east is not much above the water's 
edge. But as the wind only accounts for a dispro- 
portion, and not for the total absence, of one side, 
the theory of the chasm — which is supposing 
what the appearance really bears out — is the only 
satisfactory explanation. 

There is one thing more to be added just now : two 
promontories were spoken of which jut out from 
the walls and partially enclose the water. One of 
these promontories is the ridge already described, 
which runs to the top of the highest part of the 
mount; the other is very remarkable. Seen from 
the east, it appears like a succession of nearly hori- 
zontal layers of ash, rising into a straight thin wall, 

R 
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nearly forty feet high, hut seen from the peak it is 
found to be composed of strata of tufa dipping in 
towards the central jxiint of ejection at an angle of 
nearly 60°. The fact of its having an inclination 
only one way, and that towards the west or highest 
part of the crater, is pretty conclusive proof that 
at the time of its formation there was only one end 
of the lake from which cjectamcnta were coming, 
and that was the western end. Some subsidence 
has taken place since the deposition of the ashes 
found on the north side of the basin, where the 
amygdaloidnl lava is in greatest quantities: the 
ground sounds vei-y hollow on percussion for some 
distance, showing the existence of some cave under- 
neath, the hard nature of the pitch stone just there 
preventing its falling in. 

We must now turn our attention to the Central 
Lake. Whatever has been said of the Punch-bowl, 
on the south-west side of the Valley Lake, applies 
equally to this. It is larger, but a mere sloping 
chasm of half-decomposed ash, -with a pond of water 
at the bottom. It has been stated before, that no 
rock is visible on its sides. It is well grassed. 

The eruption from this crater has not been very 
violent; probably, it was subsequent to the most 
ancient crater in the Valley Lake. There are no 
data to firm an opinion as to what relation, in point 
of time, it bears to the other craters. A section of 
some little depth on the top of the sides near either 
of the other lakes would show, by the stratification 
of the ash, which was prior to the other: and, un- 
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fortunately, no such section is obtainable at present. 
There is nothing, however, against the theory that 
they may have been synchronous. It is rather 
shrange, however, that this crater lies in the straight 
line between the other lakes, each of which has a 
seam of basalt underneath the ash, and there are 
no signs of this seam in the crater under consider- 
ation, neither does the subjacent limestone show. 
This may arise from the more moderate depth of 
this crater. I cannot help thinking, however, that 
it goes deep enough to show both. The absence of 
the seams may be explained otherwise. If the 
seam of basalt had flowed prior to the eruption of 
this part of the volcano, its subsequent breaking 
forth might have blown away the seam of trap and 
covered the fragments with ash; and there are 
fragments in the sides to bear out this hypothesis. 
Another theory which has suggested itself is 
this — the crater may have been in activity while 
the lava was flowing, and so have heaped up suffi- 
cient ash to have kept the stream away from its 
mouth. In eflect, the ash is higher on the side past 
which the lavaflowed. These arethe only facts worth 
mentioning in connection with this crater, which 
seems to have been quite undisturbed, and remains 
now like a blackened cauldron, a sombre monument 
of the ravages of its former igneous tenant. 

The consideration of the Blue Lake has been 
reserved till the last, as being the most extensive, 
and as where the eruption both began and ended. 
Having already described its aspect and appearance, 
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■VH imvc ••Tiiy now to do with its geological features. 
From :he reiiTiiariTv in the fonn of the walls, and 
:r».»m 'heir imil'^nn height all round, one easily 
oiirtua-.-, 'ha: whatever eruption took place from 
■:i> nzi-r, :: Tra> sustained from a line in the 
.-;/rv. vrii-rcT Wing subject to any variatiou. 
-..--.. "::-.' vii-'lv K-ems to have been formed bv 
-* .r— ' : ".Li-:rs ot asli re^uhirlv distributed all 
- . .'. ..: :!:«. :.v. of the stratum of trap (much 
:.• V.:- -1* :^. wLio'.: lies on the limestone, and 
!.— '4:^1 vuiijli :ho volcano has broken a passage. 
' '>- -'■ TiiT lake the ash is probably 150 feet 
•iivx: -1: i ::arTv=r ot a mile this is reduced tobe- 
•verJi ' y- in.i drty fe^t, and at the distance of 
■I..-. :i-> ■;.:.:> :.:: :o a mere seam. varvin;r from 
— . >v . :".^: ir. tL:okness, and so on till it 
- -" >■ ■ ->.■ v.* y-:r >;il. This is what is per- 
• vL- ;. :.•;: ::• s iVran the surface, Ijut, 
.< >.:! :: :::-: c.ur.trv is i.orhinir but the 
-^ ■-•:■: mros-vl ash. t::t d^: osir must have 

:-:v:ktr :::an i: n-.^w aj rears. Xearlvall 
^. . -T iv, :l:crt is a roiruhir line of deniar- 

v.. 

-.- '\v :hv thick seam of basalt wliicli 

^ >':'s :•::*. the rock and the ash. 

? r.^ i ^'r^-iiiv stared, that a hiver of hi'^hlv 

.....^ ^-'^' i:?'^ ':i> Ktween the basalt and tlie 

^ ^. . > »vVc: two feet thick in some ])laces, 

ai-i;*aciis dip in all directions. This 

^ a-^ li^c au eruption had taken place 

%...-:•-'£ rhe lava, since it is underneath 

*■' ^ _-«. 1^ *wvo Kvn from the Blue Lake. 
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because, in that case, the lava would show some 
signs of having flowed over into the basin. But it 
does not. On the contrary, it appears in clean 
escapements, as if broken away round the edge of 
the lake after cooling. The general dip of the ash 
lammations points to the Valley Lake, probably 
the ancient crater, as the point whence they pro- 
ceeded. Had the crater, at the point whence they 
proceeded, been nearer, we might expect the ash 
deposit to be thicker than it is found. 

The limestone underneath was not altered or 
Crystalline wherever examined. This is not sur- 
|Hising. If volcanic sand acts as a non-conductor 
of heat to such an extent that clefts in Mount 
£tna, filled with snow and ice, when covered with 
it are not melted by subsequent flows of lava, we 
can easily understand why the limestone should 
remain unaltered. A layer of ash, two feet thick, 
would amply resist the heat of a much thicker flow 
of lava than that found at Mount Gambler. I may 
just mention, in passing, Naysmith's experiment, 
quoted by Sir Charles Lyell in his * Principles of 
Geology :' — 'A cauldron of iron one inch thick, lined 
with sand^nd clay five-eighths of an inch thick, was 
able to contain eight tons of melted iron at a white 
heat. Twenty minutes after the pouring in of the 
iron, the hand could be placed on the outside with- 
out inconvenience.' 

The limestone is not altered ; the edges of the 
strata exposed to the lake are discoloured, just as 
if gunpowder had been exploded, here and there, in 
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Spots; the strata are hardened, and detached fng- 
ments ring on percussion ; the edges are also jagged 
and precipitous, like the lava above them. There 
are no incruatations of lava ; no pumice or scorie 
adhering to the sides, wherever 1 could examine 
them ; and, as far as appearances go, this holds good 
all round. I must observe, however, that, as some 
portions of the wall rise straight from the \frater'i 
edge, they can only be examined by means of ft 
boat. 

Descending to the margin of the lake, (a proceed- 
ing which requires some little nerve and prudence 
to accomplish), the appearance of the water la qiute 
changed. Instead of having that dark and murky 
hue it seems to possess as seen from above, it as- 
sumes a beautiful crystal clearness, unequalled by 
the purest spring that ever flowed from a rock. 
Rapidly deepening from the side, the water becomes 
a delicate azure at a short distance from the brink, 
still, in its faint distinctness, showing the outlines 
of great boulders of rock on the bottom, whose 
great proportions are gradually lost in the increas- 
ing depth. And there the surface is so cabn and 
quiet, only disturbed by the most gentle rippling, 
which wreaths the pretty water-plants into most I 
graceful forms, and makes them, from time to time, 
reveal the surface of the snow-white rock upon 
which they grow. 

Sometimes, however, the water deepens almost 
perpendicularly from the sides. It is somewhat 
singular, that though the sides are formed either 
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ithe coralline rock in situ, or of liirge fragments 
■ this limestone lying on the rapidly sloping sides, 
[here are no fragments of the basaltic trap which 
mi above it. If, as hereafter will be proved, this 
■ crater began its career by the falling in of the 
[ chaam now visible, it is strange that fragments of 
trap are not as common on the sides beneath the 
Wdter-Ievel as fragments of limestone, since both 
equally formed portions of the superincumbent 
mass. Perhaps no fragments of either remained 
on the side3 at the time of the formation of the 
chasm, and those that are now seen have been de- | 
tached subsequently from portions which lay under 
water. 

The lake is known to be 240 feet deep in the 
middle, and from soundings it would appear that 
the bottom is flat and equal, like a floor. This was 
ascertained from a boat which took the Governor 
(Sir R. G. M*Donnell) upon its surface — the only 
time its waters were traversed by man. I was un- 
able to find any tufa, scorlEe, or porous lava, a few 
fragments of pitchstone being the only volcanic evi- 
dences which appear. This may not be the case all 
round; but, until more facilities are aflbrded for 
investigation, my conclusions must rest only upon 
what 1 am able to observe. Here, then, the evidence 
ahows there has been an eruption which has been 
considerable, both from the size of the lake and the 
immense quantities of ash thrown to such a dis- 
tance. That it has been accompanied M-ith violent 
explosions is seen irom the immense masses of basalt 
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wliicli are sometimes buried in the ash, ard yet^ 
with all these marks of disturbance, there are uc^ 
signs of any outpouring of lava, little or no pumic^s: 
or scoriie, and not even an aperture in the sida^ 
through which any lava could have flowed, nor any 
fragmentary slags adhering to the face of the pre- 
cipitous rock. Such appearances, seemingly con- 
tradictory and inexplicable at first, are conse- 
quences of the peculiar nature of the eruption 
which took place. I am going now to give a Iiia- 
tory of the igneous activity of the volcano, which 
will clear up whatever obscurity there appears to 
rest on the mode of its disturbance, anJ, as I pro- 
ceed along, I shall give tlie complete chain of evi- 
dence by which the explanation is supported ; but 
as the theory would appear startling unless some 
parallel case were cited, let me, by way of preface, 
give an account of a volcano at present in activity, 
which Mount Gambler most resembles. 

In the Sandwich Islands there is a volcano called 
Mount Goa, which, though very much larger than 
the one under consideration, resembles it in many 
ways. In the side there is a lateral crater, at pre- 
sent in activity, called Kilauea, which is 3,970 feet 
above the level of the sea, or about the same height 
as Vesuvius. Sir C. Lyell, in his admirable ' Manual 
of Geology,' describes it thus : — ' Kilauea is an im- 
mense chasm, 1,000 feet deep, and in its outer 
circuit no less than from two to three miles in 
diameter. Lava is usually seen to boil up from 
the bottom in a lake, the level of which alters con- 
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tinually, for the liquid rises or fbiUs several hundred 
feet, according to the active or quiescent state of 
the volcano ; but, instead of overflowing the rim of 
the crater, as commonly happens in other vents, 
the column of melted rock forces a passage into 
subterranean galleries or rents leading towards 
the sea.' 

A Mr. Coan has described an eruption which 
took place in 1840, when the lava had risen high 
^^a the crater and began to escape from it. The 
^iirection of the current was first traced from the 
Amission of a bright vivid light from an ancient 
crater 400 feet deep, about six miles to the east- 
"TOpd of Kilauea. The next indication was about 
four miles farther on, where the fiery flood broke 
out and spread itself over about fifty acres of land, 
finding its way underground for several miles 
farther, to reappear at the bottom of another an- 
cient crater, which it partly filled up. The course 
of the fluid then became invisible for several miles, 
until it broke out, for the last time, twenty-seven 
miles from Kilauea, running in the open air for 
twelve miles, and then escaping into the sea over a 
cliff fifty feet high in a cataract of liquid fire which 
lasted for three weeks. The termination was about 
forty miles from Kilauea. 

Now, there can be very little doubt that some- 
thing similar to this has happened at Mount Gam- 
bier, consequent on the eruption, perhaps, of both 
craters. The mount is scarcely fifteen miles from 
the sea, and being not much above the level of the 
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latter, wouid not give occasion to the lava to c 
to the surface during its passage. 

Mount Shanck, another extinct volcano, lies in ' 
a straight line between the sea and Mount Gambler; . 
but, as it will form the subject of the next chapter, 
I will not enter further into its description than to 
state that there is no mark of any lava stream from 
Mount Gainbier in its vicinity, — nor need we expect 
it, since the igneous forces which caused both must 
have had a subterranean connection. 

The theory that the lava flowed underground 
into the sea, was formed after investigating the 
features of the lakes, for it seemed quite natural to 
conclude, that after such an eruption there must 
have been a flow of lava in some direction ; and I 
thought it likely, provided the sea level had not 
much altered since the eruption, there should be 
some signs of volcanic rocks on the sea coast to the 
south of the craters. This is, in fact, the case. A 
seam of trap is seen on some of the rocks, as though 
it had come to the surface and flowed over them. 
The trap is not vesicular, and may have flowed 
under the sea, because this part of the coast has 
only recently been upheaved. It is not certmn, 
however, that it does come from these craters, 
though the probability is greatly in favour of that 
theory. 

We will now consider the peculiar features of the 
glue Luke as indicating the kind of eruption that 
J taken place. From the fact of tlie seam of 
a bearing most positive evidence of having been 
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fractured all round, to give rise to the present 
crater, there can be no doubt that the chasm owes 
its origin to subsidence and the falling in, en masse, 
of the superincumbent strata. This seems a bold 
theory, but no other will coincide with the appear- 
ances the lake presents. Had the chasm been 
already there when the lava flowed, it must have 
shown some signs of flowing over the banks, but 
none such exist. The rock appears to have been 
split into a jagged precipice by the falling in of a 
part. From the crater thus formed ashes and scoriae 
were ejected. Its depth by the present soundings, 
from the top of the lava to the fused mass, must 
have been nearly 500 feet ; of course nearly all the 
subsided rock would be rapidly fused, except some 
few fragments thrown into the air by explosions 
and deposited on the sides. Such fragments, some, 
perhaps, weighing as much as a ton, are seen em- 
bedded in the ash. It must not be imagined that 
there is any novelty in supposing extensive sub- 
sidence during volcanic eruptions. Indeed, the Va] 
del Bove, on the side of Etna, is supposed to have 
been caused by a similar agency. Mr. Charles 
Darwin, in his interesting volume on volcanic 
islands, has given many instances of subsidence 
coincident with volcanic disturbance, or imme- 
diately following them. 

It will be remembered, also, that subsidences are 
supposed to have operated at the east end of the 
Valley Lake. It must be admitted that there is a 
novelty in assuming a crater with such an origin, 
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but no doubt can be entertained thftt after the 
subsidence an ejection of ashes took place. This 
mode of eruption of a volcano is hardly in accord- 
ance with received theories as to the manner of 
their breaking forth, nor should I venture to pro- 
pose it, were it not strictly in accordance with 
observed facts. Nothing, however, can more per- 
fectly contradict the crater elevation theory as 
applied in this case. So far from there being any 
marks of elevation, the limestone strata preserve 
a most perfect horizontality at the water's edge. 
Abruptly as the ash dips outwards, the limestone 
strata most convincingly show that it (the ash) 
has not been upheaved to its present position. 

Instead, then, of an elevation theory, we must 
adopt a subsidence theory in this case. Whether 
this is applicable in any other instance I am un- 
aware, but the fact, if new, may be useful in ex- 
plaining anomalies in other extinct craters. After 
the subsidence, the eruption must have been sus- 
tained for some time, for the ash above the lava is 
upwards of 100 feet thick, and dips away all round 
from the Blue Lake, showing that as its centre. I 
do not think that the subsidence was caused by thu 
eruption of lava from the first and most ancient 
crater, — the lava would have then been heated 
enough to make it plastic, — but it appears to have 
been perfectly cool when broken, and the fractured 
edges are sharp and jagged. The subsidence more 
probably took place when a subsequent eruption 
had caused an underground flow of lava. This of 
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course would have been larger in quantity, and 
would have given rise to a larger vacuum. 

The eruption, then, was this : — The boiling lava, 
from whatever cause arising, may have pressed hea- 
vily against the overlying strata, so as to crack and 
fracture it in many places. The pressure which would 
force a mass of rock half a mile wide, and in thick- 
ness equal to the depth of the lake, at least 240 feet, 
must have been enormous, and this, when exercised 
on the soft friable rock of the sides, or, it may be, 
on what is mere sand (underneath the coral strata), 
when combined with heat, would easily force a 
passage towards the sea; and once an outlet was 
obtained, the absence of lava would cause a hollow, 
and finally a chasm, through which the eruption of 
ash would have full play. To a failure of support, 
consequent on a subterranean outpouring of lava, I 
attribute the chasms of both the Blue and Valley 
Lakes, with this difierence, that while the eruption 
continued throughout the whole extent of the Blue 
Lake after the falling in of the rock, in the Valley 
Lake it was confined to the west end of the chasm, 
formerly the high wall or peak of Mount Gambier. 
The eruption, then, of the Blue Lake was simply 
limited to the ejection of large quantities of ashes 
and occasional fragments of rock, continued for 
some time after part of the boiling fluid had made 
a way under the soft limestone rock, and flowed 
down to the sea. 

We have seen that there are four extinct craters 
at Mount Gambier, besides the remnant of a fifth. 
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Some of these may have been in activity together. 
There were, I think, three periods during which 
the craters were more active than at other times ; 
though the rests, apparently, were only temporary, 
and far from leaving the mount in a jierfect state 
of repose. 

The following are the reasons upon which these 
suppositions are based ; — At a short distance from 
the lake the ashes are found to He in three distinct 
layers, all composed of coarse tufa underneath, and 
fine ash-dust on the uppermost side. Each layer 
was doubtless caused by a distinct violent eruption, 
which, on the commencement, would scatter large 
fragments about, and, as the energy subsided, a fine 
ash-dust would gradually cover them over. The 
eruption again breaking out, would renew the large 
fragmentary layer, thus marking its own periods of 
disturbance by distinct strata. 

That the lulls were only very temporary may be 
seen from the fact, that the fine dust on the upper 
side of the lower or of the middle strata had not 
time to become the least altered before the second 
and third deposits were superimposed. Generally, 
above the upper layer there is a mass of rich 
black loam, covering it at a variable thickness, 
This is decomposed ash, originally of a fine and, 
therefore, easily decomposable texture. This latter 
deposit is easily accounted for, because, after an 
outbreak, there ensues in all volcanoes a long period 
of quasi-disturbance, during which time the erup- 
tion is, as it were, settling dovm, and the orator 
cooling. In this interval smoke and fine dust are 
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continually emitted, and cover the ground to some 
extent in those places nearer the crater. 

There remains now only one point to be noticed, 
and that is as to what geological date we are to 
assign the period of disturbance. One thing only is 
certain, that it happened since the Crag period, 
though at what precise epoch there is no evidence 
to show. The fossiliferous rocks, so often alluded 
to, are of the Mount Gambier formation, described 
in former chapters of this work. The ashes, as 
before stated, are resting above them, and evidently 
there has been little or no upheaval since the volcano 
broke forth. They were formerly, beyond a doubt, 
part of a coral reef, and immense masses of a com- 
mon extinct pecten may still be seen in the walls, 
witli lumps of coralline of the species alluded to, 

I'lftcn coareloliia. Mount Gomljier. 

classified under the name of Cellepora gambierenis. 
Of the peculiarities of the strata, however, I sliall 
say only one word more at present, so as not to 
repeat what has already been described in another 
part of this work. 

Wherever the beds are found caves also appear, 
many of which (by piles of bones, iS:c.,) are 
seen to be certainly not later thfLu the Post-PIeio- 
cene. The rocks, therefore, were in that period i 
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the jMDsition they are at present, which they were 
also in when the volcano broke out ; so that if here- 
after caves should be found with ash, &c., inside, 
or bearing marks of having been disturbed by the 
eruption, some better approximation may be made 
to the geological date : but at present the rocks 
cease to guide us farther. 

But was the volcano in activity lately? An 
answer in the negative may safely be given, be- 
cause, first, tlie ash is quite decomposed in many 
pUces, and the porous lava partly so, which must 
have taken considerable time to effect; and next, 
the large crater is filled with water to the depth of 
240 feet, which water could not even have begun to 
collect until the rock was perfectly cool, and then 
must have taken ages to l>eeome the large body of 
fluid at present resting there. To give an idea 
how long it takes volcanoes to cool, or for the ash 
to decompose, I will mention a few instances. The 
lava of Jorullo, which poured forth in 1759, was 
found to retain a very high temperature half a 
century after. The ashes on the Peak of Teneriflfe 
are nearly undeeomposed, and yet it is not knovn 
to have received any fresh additions during the 
Inst COO years. Some of the ashes on extinct vol- 
canoes in Auvergne, which I visited in 1853, are 
much less decomposed than those of Mount Gam- 
bier, and yet the former have been deposited more 
than 1,800 years ago. Now, when it is remembered 
that the ashes of the latter are not only decom- 
]>osed, but that large trees have taken root and 
grown up in it, we must be of opinion that our 
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flcano has been extinct for some considerable 
And let it be remarked, that the cases I 

iiTe mentioned are not exceptional, for I could 
nfy many more, which would all bear testimony 

^ the antiquity of the mount. 

[ When, however, we say that it has not been in 

rtivity lately, there is no intention of asserting 
that it is impossible for it to break out again : 
tranquil as it may appear, the igneous agent may 
still be active below. It should not be forgotten 
that Vesuvius was quite as tranquil about eighteen 
centuries ago. Indeed, when reading the descrip- 
tion of the former state of Vesuvius, its great basin, 
in which trees and grass grew, and an army was 
once encamped, one is forcibly reminded of the 
present state of Mount Gambier. 

K Vesuvius has become what it now is, Mount 

rSambier may yet do so likewise. At any rate, it 
1 not completely at rest, for shocks of earthquakes 
lave been occasionally felt, while the land around is 
[ally upheaved. This latter fact is significant. No 
active volcano has been found otherwise than in 
the vicinity of land in the course of upheaval, 
though the converse of the fact hardly holds good. 
I forgot to mention that there is always found 
between the ash and limestone, when at any dis- 
tance from the craters, a thick bed of fine sand, 
showing that, after the upheaval of the reef from 
the .sea, it became a sandy desert previous to the 
igneous outburst. Whether this sand supported 
any vegetation, or whether there was any vegeta- 
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tion in the surrounding country prior to the break- 
ing out of the volcano, it is difficult to determine: 
none has been found between the ash and the lime- 
Btone. I may mention, however, that I liave seen 
fragments of scoria: enclosing pieces of charcoal. 

The minerals found in the craters are few, chiefly 
confined to olivine, with darker crystals of the 
same mineral embedded. The aborigines use the 
dolerite as a weapon, fixing it in pieces of wood, 
and forming a kind of axe ; and, singularly enough, 
the same mineral serves a similar purpose to the 
Indians near the Cordilleras of South America. 

1 think I have now gone through the principal 
features of this curious volcano, in which 1 have 
often been obUged to sacrifice, for succinctness, 
many details I could have wished to have mentioned. 
Wo are told there is a philosophy in stones, and it 
certainly is strange what a history of the past a 
ffw rocks can give us. There has been a coral 
rocf, a desert, and a burning mountain where 
beautiful lakes now rest, and each period has 
erected monuments to its memory'. There is a 
history, too, written in plain characters, for the 
niind of man, and my occupation has been to 
decipher it. 

Going back, in imagination, to the time when 
the coral was alive and covered by the sea, who 
could have thought it would come to be what it is 
HOW ? But imagination is not needed. We have 
only to glance at the remains before us to reaUsc 
the truth of the tale they tell. These rocks were 
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covered by the green waters. There, while 
rising tide daahed its sparkling waves through 
ItlM groves of coral, where the busy polypi were 
^tplying their variegated arms in search of matter to 
add to these structures, a thousand fishes frisked 
lor a while to die and leave their forms imprinted 
i ^ on the stone, while the cunning saurian slept among 
^ the arborescent forms, or wilily watched his prey. 
Then the earth slowly raised them from the waters, 
and life faded away. Fishes and reptiles are gone, 
and stones tell how they lived and died. The reef 
became a sandy desert, without a drop of water 
or a sign of vegetation to relieve the eye — a vast 
and dreary solitude. But Nature soon changes the 
acene. Subterranean thunders are heard ; earth- 
quakes rumble and rock the ground. Then masses 
of stone fall in and give vent to smoke and steam, 
which rush from the centre of the earth. By and 
by, fire begins to appear, and Nature, no longer 
able to restrain the ravages of heat, sends it forth 
into a bubbling hissing cauldron of molten stone. 
Standing upon the brink (if human being could 
stand alive on such a place), while the air is dark- 
ened with smoke and ashes, and huge fragments of 
stone are being hurled into the air to fall into the 
hissing seething mass below ; while the light from 
the fire and the noise of explosion blinds the 
lightning or outbids the thunder overhead ; while 
the bellowing and splashing of a lake of fire make 
a scene at once horrible and magnificent, one could 
almost imagine oneself on the bank of Tartarus, 

8 2 



260 CONCLUSION. 

But comparison would be vain; not even Vulcan 
could stand and describe such a scene. He might 
have thought, 

'In Chaoe antiquum confundimur. . . 
. . . Neque enim tolerare yaporem 
Ulterius potuit^ nee dicere plan.' Oy. FhaeUm, 

But now how changed is the scene ! the smoke has 
cleared away, and the fires are extinct. Nature is 
at her repose. The melted walls have cooled^ and 
an azure lake covers them. The ashes on the bank 
are covered with verdure, and reeds grow where 
fire glowed. The underground thunders are indeed 
heard no more, but the wind sends a soft moaning 
through the shrubs, while the gentle splashing of 
the calm and glassy lake is now the only echo that 
is heard from shore to shore. 
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CHAPTER IX. 
VOLCANOES — CONTmiTED. 

MOUNT SHANCK. DISSIMILARIT1 OF VOLCANOES. IMPORTANCE 

OF DESCRIBING THEK. DESCRIPTION OF THE COUNTRY. 

WELL-SHAPED HOLES. VALLEY. AUSTRALIAN FLORA. 

SMALL LAKE. VOLCANIC BOMBS. THE GREAT CONE. RE- 
MAINS OF FORMER CRATER. HOW MORE RECENT CONE WAS 

FORMED. ITS APPEARANCE AND SIMILARITY TO VESUVIUS 

AND ETNA. INDENTATION IN THE SIDE. EVIDENCE OF 

FORMER PEAK. — LAVA STREAM. — CURIOUS MODE IN WHICH 

IT IS HEAPED. DERIVED FROM OLDER CRATER. CAUSE OF 

HEAPING OF THE SCORIiS. PARALLEL INSTANCES. CONNEC- 
TION OF MOLTTTS GAMBIER AND SHANCK. — CONCLUSION. 

AFTER having given my readers a lengthy 
detail of the extinct volcanoes of Mount 
Gambier, we now turn to the volcanic monument 
next in importance in this part of South Australia, 
namely, Mount Shanck* It is scarcely so interest- 
ing as Mount Gambler, being neither so extensive 
nor so varied ; but it is important, as showing how 
far the views on the subject of the former crater 
are realised in this. One would think there was 
a great sameness in the character of volcanoes, 
because, having all resulted from the same cause, 
namely, the outburst of molten fires from the in- 
terior of the earth, the same appearances might be 
expected. On the contrary, however, there is the 
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greatest variety. No two ever resemble each other, 
except, perhaps, in the conical outline and the basin 
in the centre, and it is in the descriptioD of their 
\-ariou9 peculiarities that so many facts connected 
with their history have been brought to light. 

Lest any shotild think that in the following 
pages too much space is given to detail, it shooM 
be remembered, that even if the facts are new they 
are important, and may help to settle points in a 
matter where verj- little certainty prevails. Apart, 
however, from confirming a theory, the history of 
any volcanic phenomena cannot fail to be interest- 
ing ; if it only should give us an idea of the extent 
to which our continent has been disturbed by fiery 
agency, before becoming a resort for the European, 
it would be well worth consideration. But it does 
more. It is a part of the history of the earth, — -one 
of the many testimonies which the rocks bear to 
the wondrous structure of the ground beneath onr 
feet — to the greatness of that Omnipotence which 
can let fires flow forth so as to melt rocks and rend 
mountains, and then seal them up so that fl,ower8 
shall grow peacefully where they rose. 

Another reason may be added for multiplying 
the records of volcanic action. We are far, even 
at the present day, from understanding the cause 
of volcanoes. Theories have been propounded, but 
uncertainty prevails. From Nova Zembia to New 
Zealand they are constantly met -with, and though 
kM this moment they are burning amid the snows 
' Iceland, the waters of the Mediterranean, 
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the heats of the equator, their origin and the man- 
ner in which they bum out are equally mysterious. 
In this state of things, the accumulation of records 
is of great importance. Every little (in which 
category these observations are included) may be 
of use. 

It will be remembered, that in explaining the 
geological features of Mount Gambier it has been 
stated : — 1 . That the lava arising from the erup- 
tion has, in all probabilitj^ flowed underground. 
2. That the eruptions do not appear to have given 
rise to any upheaval or elevation in the immediate 
neighbourhood of the walls ; on the contrary, sub- 
sidence seems to have been very frequent. 3. That 
to sudden subsidences of small areas are to be attri- 
buted some of the Mount Gambier craters. It is 
necessary that these particulars should be borne 
in mind, because they are elucidated by what is 
now to be described, and because, as Mount Shanck 
is between Mount Gambier and the sea, some con- 
firmation must be looked for of the fact (if fact it 
be) that the lava flowed underground. 

Mount Shanck, as seen from Mount Gambier, 
appears like a truncated cone, rising abruptly from 
an apparently level plain. There are no moun- 
tains rending to break the suddenness with which 
it appears on the field of view, and its darkened 
outlines readily suggest to an observer an extraor- 
dinary origin. The country around is well and 
almost thickly wooded, the general aspect being 
fert'i^ ~ J ^i/^QAinfir, even seen from a distance. It 
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is about eight miles, or even less, from Mount Gam- 
bier, the sea being about ten miles farther on. 

Enough has been said in the last chapter about 
the latter mount ; but, in taking leave of it, I camiot 
refrain from mentioning tlie very beautiful view 
that is to be obtained from its summit. Below, the 
Blue Lake, with its smooth dark waters, and, a 
little to the north, the white houses of the township 
peeping out amid the trembling branches of the 
trees ; all around green patches, which wave more ' 
and more in the breeze as the harvest approaches; 
whilst many a curling column of smoke, or the 
echoing of tiie whip in the forest around, tells that 
the new colonist is making a home where industry 
has never toiled before. This is the picture imme- 
diately around. 

In the distance, to the north-west, Leake's Bluff 
rises, while the outUnes of Mount M'Intyre show 
more dimly on the sight, and then a thin blue line, 
extending from the west to nearly south-east, shows 
where the ocean limits this part of South Australia. 
Mount Gambier is not very high, but the country 
is so uniformly level that a very small elevation 
gives an exiensive field of view. 

Descending from it, and making for the cone 
with which we are at present occupied, one is 
astonislied at the rich, the meadow-like appearancQ 
of the country. After being out some time i^v 
these colonies, we become used to a certain drie^ 
•D appearance in every landscape, and learn . ", 
U t®' ^^'^ flowery pastures whicl::::^.ii5eO, to meet \i ^/ 
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eye at home in the month of June. At the sight 
of the country at this mount the old ideas come 
l»ck with vividness. There is meadow land as 
thickly studded with the buttercup and blue-bell 
as the finest hay-field at home. ^ Beautiful' is an 
adjective which comes short of the reality ; and it 
may be doubted whether Somersetshire, or Kent, 
or Leicestershire could produce finer meadow land 
than the country between Mount Gambier and 
Mount Shanck. Alas ! that this should be a rare 
exception in South Australia. 

There is rather an extraordinary thing common 
in the rocks about half-way between the two 
mounts : these are well-shaped holes in the 
ground, close to each other, and though they de- 
scend perpendicularly, no bottom can be found. 
One is about a yard in diameter, others being less ; 
and through the moss which covers the sides one 
can easily see that the fossiliferous limestone has 
been bored through. If any solid substance is 
dropped down, it can be heard rumbling for some 
distance, the noise growing gradually fainter till it 
dies away, but no stoppage of any kind can be 
detected. Supposing the lava to have passed un- 
derground in this direction, it would not, at first 
sight, seem unreasonable to attribute their origin 
to steam arising from the melted liquid: such is 
the opinion of the people here. But this, perhaps, 
is too easy a theory to be the correct one. They 
may be accounted for like the sand-pipes in the 
chalk ; but as they occur in other places where there 
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is little probability of the existence of lava, 
could scarce!)- Imve arisen from steam. They bare 
been already alluded to. 

As the volcano is approached, the ground becomes 
broken and very hilly. The soil, too, ia less rich, 
as evidenced by the quantity of stringy bark (.Ett- 
calyptus fahrorum) and grass-tree (Xanthorrhcea 
australis). The ferns (principally Pteris escu' 
lenta, Asplenium laxum, and A. JlabeUi/olium) 
and underwood also become. thick and intricate. 
By and by, large blocks of porous lava are seen 
strewn on the ground, and a peculiar brown ash- 
dust rises under one's feet on crossing the numerous 
abrupt spurs which run out from the base of the 
cone. 

On ascending the steepest of these, a dense 
tangled mass of vegetation comes into view, evi- 
dently surrounding some hollow below. Descend- 
ing towards it over treacherous and steep ground, 
hidden by brush, and taking a sweep round, to 
make the descent more easy, the bottom is reached, 
and a pretty little lake comes in view. Situated as 
it is in a kind of dell, it wears a most silent solitary 
aspect. The lava boulders and limestone rocks, 
however, jut out from the dense and high brush- 
wood in black and white patches, the occasional 
slopes of silver grass gracefully interrupt the 
thicket, and, -with the help of the trees which hang 
their branches around, the loneliness is turned to 
beauty. 

It is one of those places where the beauty of the 
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Australian flora can be seen to best advantage. 
The tall dark tea-tree (Melaleuca paludosa) re- 
flected in the smooth water, the ferns and mosses 
making a carpet underneath the mimosa; the 
Bursaria spinosa^ and Calycothrix scabra with its 
bushy pink flowers, filling up the interstices in the 
brush ; and the whole united by the delicate tendrils 
of Comeaperma volubilis with its network of blue 
blossoms ; make a scene as beautiful in its kind as 
the vineyards of Provence or the rich palm scenes 
of the torrid zone. No better idea could be 
formed of this little place than from Sir W. Scott's 
description of that dell whence issued the skiff of 
the ' Lady of the Lake.' Had South Australia been 
long enough inhabited, this spot would, perhaps, 
have been invested with traditionary legends, mak- 
ing the mount the scene of wild incantations and 
the resort of fairies. 

This little lake is just at the foot of the cone, in 
fact, almost situated in the side of it, and has arisen 
from a small eruption which has proceeded from 
its centre, probably at the time Mount Shanck was 
in activity. Very little lava or ash has come from 
it; of course some has come, and the sides being 
near the point of eruption, the ejectamenta depo- 
sited immediately after their egress in a partially 
fused state have formed layers of scoriaceous lava, 
which evidently commenced flo^ving back to the 
crater before cooling. This is all that is found. 
In some places the trap lies in layers just as it 
cooled, and in others it is broken up into boulders. 




It is very porous, but more so on the top of As 
layer thon underneath; the latter fact is casUy 
explained. The pores owe their origin to the 
escape of gases from the melted fluid, and these 
gaseous bubbles would naturally rise to the surface, 
but as the portion exposed to the air would cool 
first, a cake would be formed on the outside which 
would prevent the exit of the babbles, and so they 
would remain, after cooling, in the shape of almond- 
like holes in the stone. Those who are familiar 
with the interesting narrative of the voyage of the 
Beagle, will doubtless remember the description of 
the volcanic bombs found, I think, at Ascension 
Island. Their close vesicular structure is explained 
^ by supposing the outside to have cooled while the 

^B interior was still in a state of fusion. This is 

^H somewhat similar to what has been just said. The 

^H same phenomenon has been used by Mr. Hcnessy 

^H in illustration of his theory of the slow cooling of 

^1 the earth. 

^1 At t)ie north end of this basin and on the east 

^H side the limestone is not covered with ash, bat 

^H stands out in small escarpments, even far above the 

^1 level of the lava. It is blackened and was not 

^^ formerly foasiliferous, being of the uppermost 

^H limestone strata, which in this formation seldom 

^B contain many sliella. Probably, tlie reason wliy 

^V it stands so far above the water-level, and in broken 

H masses, is because the spot was disturbed by a 

H Blight earthquake at the commencement of the 

H eruption, and its perpendicularity explains why it 

K A 
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waa not covered with ash or lava. It is evi- 
dent that this lake was not so much an eruptive 
crater as a spot whence issued steam and a small 
qnantity of ashes, 

Tliese are not unusual in volcanoes. There is 
one by the side of Vesuvius, which, though it sends 
ftath ashes occasionally, confines its operations 
nearly entirely to steam ; there is another by the 
iiii of Etna. What is the cause of them, or why 
J main crater is not a sufficient outlet for the 
Bteam, is not well understood, though, when they 
Occur independently of volcanoes (such as in the 
case of the suffioni, in Tuscany), an explanation 
ias been readily found. The one now described is 
Krtainly a supplementary point of egress; for, had 
it been a proper crater, it is quite large enough to 
fcave given rise to a very large quantity of ash, 
trtiereas, at present, the walls do not rise above 
(he plains. 
At the side of this lake the cone of Mount Shanck 
abruptly. The ascent is very steep, and, 
&ough covered with thick grass, is only scantily 
■applied with trees. Occasionally, a broken frag- 
ment of porous lava is met with, but with these 
ixceptions, which are rare, the sides are smoothly 
ioping. Going to the top of the cone (no easy 
Batter, for the inclination is enormously steep, and 
lie height 500 feet), you stand on the edge of the 
arater. It is a deep dark abyss, the walls around 
jrming a complete circle of almost equal height, 
[ta aspect is entirely different from Mount Gum- 
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bier, thongfa quite as grand. There is no 
at the bottom to give it that air of placid loneliness 
wfaich the other possesses ; but the dark stone walls, 
k- occasionally covered by a verdure which the shade 
r makes darker stil], the suddenness of the descent 
and the yawning look of the chasm give it a wild 
sublimity, grand and awful of its kind. The whole 
depth of the crater does not probably bring it much, 
if at all, below the level of the limestone strata. 

The shape of the basin is oblong, and the western 
side the highest. In this particular it resembles 
Mount Gambler, but there is not much difFerence 
between the highest part and the rest of the walls, 
the edge, though broken, being pretty equal. Ob 
the west, or liighest side, the descent to the bottom 
is more precipitous and sloping than on the eastern. 
In the latter case the sides slope down half-way to 
a kind of platform, and then descend in broken 
undulations to the bottom. 

On the exterior of the mount, at the west side, 
there are the remains of a former crater. It is just 
a half-circular wall, joining on to the present cone. 
Its form, however, will be better understood by 
explaining how it has been changed to the state in 
which it is now seen. Supposing the circle of ash 
to have been once complete, of which fact there 
can be but very little doubt, the point of ejection 
must have been in its centre. AVhen this point 
cooled, and tlie eruption had ceased from that part, 
another broke out right in the middle of the eastern 
wall. This, after breaking away all the wall which 
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was over it, deposited its ashes, scoria?, &c., in a 
circle round its point of ejection, thus cutting the 
old crater in two, and, perhaps, taking the ma- 
terials of the side where the second eruption broke 
out to form new walls. 

The most perfect cone is, therefore, the most 
recent, and it has certainly been the most extensive. 
The old crater is not more than half its height. 
The sides of it are steep, both in the interior and 
externally. They are, apparently, more loose and 
Diore decomposed than the newer crater. The ash 
seems a white powdery tufa, mth fragments of 
febpar, porphyry, and scorise embedded. There are 
large trees growing both on the outside of the wall 
and in the basin, but none on the side formed by 
the newer cone. Tall gum trees are common ; and 
this fact is the more remarkable, as there are no 
Eucalypti to be seen on the inside of any of the 
Mount Grambier craters, and there are no trees at 
all on the inside of the Mount Shanck cone. Though 
shrubs abound, being newer, and the ash less de- 
composed, there is, probably, no soil in the latter 
of sufficient depth to support them. The side of 
Mount Shanck which slopes up from the old crater 
is so fearfully steep as to be almost precipitous, 
and it would be almost impossible to ascend the 
mount from that side. 

Returning to the top of the walls of the higher 
cone, and looking into the basin, the sides are seen 
to be composed of regular layers of ash, which have 
hardened into a vast conglomerate, like the higher 
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wall at Mount Gambler. In some cases, tliere has 
been a backward flow of tlie lava which has bubbled 
out. It appears twisted into strange ivreaths, like 
the gnarled roots of some huge tree. The sides are 
nearly entirely covered with vegetation, except at 
the top, but there are places where the black ash 
is undecomposed, which do not bear a sign of vege- 
tation from the top to the bottom. Looking down 
the crater is exactly Uke looking into a large funnel, 
so very narrow is the bottom in proportion to the 
rim. There is no break in the side, nor outlet of 
any kind for lava; in fact, the whole process of the 
eruption seems to have been lunited to throwing 
up masses of aah until it had burned itself out. 

It is interesting, however, to know that the state 
in which the crater is now seen is probably the 
appearance it wore (with the exception of the 
vegetation) at the time of its activity. When Sir 
Humphry Davy visited Vesuvius, he says that 
wlienever the smoke cleared away, and he could 
look down into the crater, there was no fire to be 
seen, but it appeared like a deep black funnel com- 
ing to a sharp point, from which smoke and steam 
were rising. Every now and then, a noise was 
heurd like distant thunder, which, coming nearer, 
seemed to end in an explosion at the bottom of the 
crater, casting up volumes of ash into the air, and 
then all was quiet again. The crater of Mount 
Etna, OS described by Sir "William Hamilton, seems 
to be just similar, — a dark funnel, with no fire 
visible, casting up ash in an occasional explosion. 
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ihos it appears that both resembled, in their quiet 
state, Mount Shanck's present aspect. 

There is one peculiarity in the layers of ash 

which is worthy of notice. On the western side, 

dose to the higher waU, there is a deep indentation 

or notch in the lip of the crater. This appears to 

have been made, after the deposition of the side, by 

some explosion or other violent cause, because the 

rtrata are seen to be sloping from the bottom up to 

^ spot, that is, dipping away on each side from 

Ae indentation. This shows clearly that the part 

in question has been a high point in the side of the 

cone. Indeed, it would appear, from the whole 

appearance of the interior of the crater, that this 

place has been somewhat similar to the highest 

peak of Mount Gambier, for the general bearing of 

the strata of ash conglomerate is towards the point 

where there is now only one indentation at the 

summit. There must have been an elevation there 

originally. Probably there was a peak, but the 

walls being too narrow and steep to aflford a good 

foundation, it toppled down into the old basin, which 

is just on the other side. 

It has been said that there is no outlet for lava 
visible, that is, that there is no side of the crater 
wall broken down for a lava current. On the north 
side there is a very distinct stream of lava. It 
comes directly from the side of the walls in a high 
heap of scoriaceous fragments, and then, instead of 
continuing in a regular stream, is traced onward 
by a succession of hillocks, the first three of which 

T 
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are upwards of twenty feet high, ivith very litfle' 
elevation of lava between thera. It makes a rapid 
cun-e to the southward, and after about fifty yards 
divides into two or three separate streams, srill 
preserving the same uneven outline, only that the 
hillocks are much smaller, until the stream spreads 
Itself over the surface and becomes altogether lost 
in the course of about half a mile. 

During its course, the ground appears very inucb 
broken. When it is said that the ground is brokeii, 
it is meant not only broken up into hillocks, but 
also covered throughout its length and breadth 
with fragments of scoria, from one to three feet in 
diameter. Sometimes these boulders are gathered 
into mounds, as though piled up by art, and again 
they are found lining a deep hollow ; but whether 
rising into hillocks, or scattered about as if thrown 
from one centre, they all keep a regular line, at 
times diverging from due north and south, but only 
to moke a slight curve and then return to the 
original course. It appears, in fact, like the course 
of a liquid, and this was really the case. 

It seems, for many reasons, very clear that this 
stream proceeded from the ancient crater, and not 
from the more modern one. In the first place, such 
B stream could hardly have forced its way from 
underneath the walls and not have caused them to 
give way above, or, at all events, to have shown 
that they had been subjected to some pressure. 
But, on the contrary, the outline is quite unbroken, 
and does not at all appear to have been pressed upon 
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from underneath. If, however, we suppose the 
lava to have proceeded from the old crater, and that 
the ash was subsequently deposited on the top from 
the second eruption, we can easily understand the 
appearances. Again, the view of the interior does 
not at all convey the idea that the lava had pro- 
ceeded from it. But the elevation on the eastern 
side at the bottom of the basin seems like a part 
of the old stream, the rest of which has been 
destroyed by the breaking out of fires underneath. 
Many have imagined that this lava stream, from 
the fact of being piled up so irregularly in heaps, 
is nothing but the scoriaB which has been derived 
from the crater; but, on examining the ground, it 
will be seen at once that the scoriae could not have 
arisen from the adjacent crater, because it takes its 
origin close to the north side of it, and then runs 
along in an un deviating line till at least half a mile 
past it. It need scarcely be further stated, that, if 
it came from the crater, it would be scattered at 
least half-way round in a semicircular form, the 
larger fragments being generally nearer the cone. 
But it is not so. There is a regular straight line 
nearly north and south, occupying only one side 
of the volcano, and pursuing its course quite inde- 
pendently of it. 

This line of lava was, then, a current from Mount 
Shanck's ancient crater ; but, in supposing it to be so, 
it is not easy to account for the broken undulatory 
character of the scoriae. It has been stated that 
the pieces were piled up together, and sometimes 
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A second cause of the piling of the stream might 
be the explosion of disengaged gases, where the 
apper part of the current had cooled and the under 

" CWm«*[m« of rhttaeal Orography. London 
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was Still flowing. In illustration of this, a further 
quotation from the same author will be pardoned : 
•—* Occasionally a very loud report, similar to the 
firing of a cannon, is heard to proceed from a stream 
of lava. This happens when the lava runs over a 
swampy ground or a very moist soil. The sudden 
conversion of the water into steam, and its decom- 
position, produce a commotion which for some mo- 
ments is able to stop the progress of the stream. 
The stream breaks with great noise through the 
mass, tears asunder the crust of scoria which en- 
velopes it, and throws both the lava and scoria 
into great confusion. As a portion of the stream is 
decomposed, the hydrogen explodes, and produces 
the loud report above mentioned and the accom- 
panying flash.' This would be more likely to 
happen when the lava first touched the ground, and 
consequently near the crater, where most disturb- 
ance of the lava stream of Mount Shanck is found. 
The whole thing may, however, have arisen from 
the manner in which the lava flowed. Most ob- 
servers who have had an opportunity of witness- 
ing volcanic eruptions, such as Sir W. Hamilton, 
Dolomieu, Dr. Clarke, &c., have stated that a flow 
of lava generally moves (when cooled to a certain 
extent) in large uneven sheets ; but this refers to 
localities where the flow is very extensive. In 
those places where the ejected matter is small in 
quantity and only molten in the centre, the stream 
(according to Mr. Scrope, quoted by Lyell) is like 
a huge heap of cinders, rolling over and over as it 
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went onward. The following is the passage :— 
* The surface of the lava which deluged the Val 
dd Bove (Etna) consists of rocky angular blocts, 
sed together in the ntmost disorder. Nothing 
1 be more rugged or more unlike the sraootb 
superficies which those who are unac- 
I whh Tolcanic countries may have pic- 
1 to iha naeh f ts , in a mass of matter which has 
L fimn a liquid state. )Ir. Scrope ob- 
I tUs csxrau, in the year 1819, slon-ly ad- 
tg dovii ft eoosderable slope at the rate of 
a yazrl an koor, mne months after its emis- 
ston. The lower stratum being arrested by tie 
reastance of the ground, the upper or central part 
t graduaDy protruded itself, and, being unsupported, 
l-fcU down. This, in its turn, was covered by a 
mass of more liquid lava, which swelled over it 
from above : the current had all the appearance of 
a huge heap of rough and large cinders, rolling 
over and over, chiefly by the effect of propulsion 
from behind. The contraction of the crust as it 
solidified, and the friction of the scoriform cakes 
against one anotiier, produced a crackling sound. 
Within the crevices a dull red heat might be seen 
by night, and vapour arising in considerable quan- 
tity was visible by day.' • 

Now, it will be observed that, in the case we have 
to consider, the flow of lava was very small, and 
therefore must have solidified very shortly aft er its 

• I.yell, Friin-iplei of Geology, Olli edit ; see nL 
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ision from the crater, and so probably, as the 
.ps are larger near the crater, and smaller as the 
«am is followed on, it is because as the first became 
K)l, and was rolling over in heaps, fresh lava flowed 
Jidemeath, and so raised them higher and higher. 
And now, as to the question whether Mount 
Shanck is in any way connected with Mount Gam- 
bier. Let us first suppose that the lava of the 
former flowed towards the sea underground, a 
supposition for which reasons have been given in 
a former chapter, would the mere underground 
flow of an immense fluid mass of fire give rise to a 
volcano like Mount Shanck? Very likely the ob- 
struction of an underground flow of lava, which 
would cause a large igneous subterranean lake to 
collect, would, by its bubbling and seething, give 
rise to a sort of crater, just as fissures in a cone 
form a lateral crater. We may safely, however, 
answer in the negative in this case. Certainly 
Mount Shanck does not appear so large as to have 
been a lateral crater, but then its distance from the 
other mount, and the fact that there is evidence of 
several separate eruptions, point out two distinct 
foci of disturbance. 

The connection between these two extinct 
craters was of a deeper origin. They both belong 
to some great area of disturbance, which not only 
connected them, but also the volcanoes, to be de- 
scribed in the next chapter. Probably no two of the 
craters of either of the mounts were in activity at 
the same time, because, as they must be regarded 
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S5 vents or safety-valves, by which the pent-ap 
fires underneath sought a relief for their steam and 
gases', it is difficult to ima^ne that one point of 
emption would not relieve localities so near 
these two cones. This is, however, a matter more 
of connection than fact. 

It has not been mentioned, that for four miles 
round Slount Gambier the country is very hilly. 
These elevations may have been caused by earth- 
quakes which preceded the eruption. An exami- 
nation of these hills might be very interesting, as 
showing the way the earth-waves were transmitted, 
and what was the extent of the shock and manner 
of the disturbance. Very little disturbance, appa- 
pently, took place round Mount Shanck, though the 
country is slightly hilly in its immediate vicinity, 
and one or two circular pits occur. 

It may also be stated, that lava from the second 
eruption of Mount Shanck may have flowed to the 
sea, because the trap which is found on the coast 
is directly to the south of the latter, and, conse- 
quently, to the south of Mount Gambier, which is 
almost due north. No difference in the compo- 
sition of the trap which is found on the coast can 
be traced, even so much as a separation of the 
strata, for it dips rapidly into the sea, and very 
little of it Clin be seen. Wliatever other traces ejdst 
on the coast is difficult to say; for the sand, as 
before remarked, is drifting up so fast that even 
tr-!es are buried in its encroachments. 

The coast line, as seen from the mount, is barren 
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id dismal enough; but on a closer view it bears J 
■wild and lonely an aspect as almost to make one 
sliudder. Large and dreary swamps covered over , 
■with dank vegetation, white sand-hills bearing 
patches of salt bush, and cold and gloomy clift'a are 
all that meet the eye ; while the sea breaks in with 
such a heavy surf, that even in calm weather its 
solemn roar may be heard for miles around. It is 
seldom visited Iiy human beings ; and when a vessel 
■was wrecked there some time ago, the dead bodies of I 
the poor creatures who escaped drowning had falleti 
to pieces in the rigging before their remains were 
discovered. Forlorn and sad as it is, nothing could 
be more in keeping with such solitude to think 
that here volcanic fires rolled in times gone by. 
A long time ago it must have been — liow long, in- 
deed, may perhaps perplex mankind till time shall 
be no longer, A thin seam of shells in the sands, 
far above tlie water, tells us that even the sea has 
retreated since then — that the waters now surging 
at a distance were once beating their monotonous 
music on the spot where we can now stand, bring- 
ing into competition the noise of fires and the rush 
of waters. The stones, so full of strange histories, 
tell us that it is a long time since the fires rose; 
and the trees and flowers, quietly growing on the 
softened rocks in the crater itself, tell us, by their 
tranquil growth, that the fire has long since fulfilled 
its Author's work and disappeared, leaving for ages 
the black and empty chasm staring into the heavens, 
lonely and desolate. 
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THE SMALLER VOLCANOES. 

EOnTHEIIK EKD OF THE DISTRICT ONLY VOLCAKIC. — LAKE 
LEAKE. — I^KE EDWA1U>. — CIIATERS OP SUBSIDENCE. — LEAKK'S 

BLUFF. MOUNT MttlRHEAD. MOUST BURR. — MOUNT M*™- 

TTRK AND MOCNT EDWARII. — LIME OF DISTIIHBANCE COMNECTES 
PROBABLr WITH VICTOltlAM OlATERS. — PERIOD OF TQEIB 
DURATION, AND THE TIME WHICH HAS ELAPSED SCCE THEIR 

KITlNCnON. — SUBMARINE CRATERS. JULIA PERCT I9LAKD. 

COSTROVEKOT ON CRATERS OF ELEVATION AND SUBSIDENCE. 

— BOTH APPLICABLE HERE, TRAP NOT ALWAYS CONXECTED 

WITH GOLP. 

IN the last chapters, we have been occupied i 
examining those extinct volcanoes of thi^ 
district which rise in the form of cones to such- 
a height as to entitle them to be described as 
mountains. In this chapter we have still to do 
with craters, but in the form of lakes, and with 
volcanic phenomena wiiich are neither cones nor 
craters, but dykes or faults. 

It has been already mentioned, that the volcanic 
disturbance of this district has been entirely con- 
fined to the southern end, and the distance between 
any of the craters, even of the disturbed district, 
is so small, that if a line were drawn encircling 
the whole of it, it would not enclose very many 
square miles. The most northerly of the 
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^8 Lake Leake. This is a large lake, about a 

cjuarter of a mile in diameter, very deep in the 

Diiddle, but shallow on the edges, with reeds and 

bushes growing all round. The banks are very even, 

seldom rising more than ten or twelve feet above the 

^ater, except on the eastern side, where there is a 

sudden rounded eminence, about sixty or seventy 

feet in height. This is entirely composed of volcanic 

^shes, enclosing, here and there, small fragments 

of scoriae. This hill slopes away pretty gradually 

on the side opposed to the water, but on the other 

side it is precipitous, descending very abruptly to 

the water's edge. With the exception of some 

black mud enclosing scoriae in the banks all round, 

these are all the volcanic evidences of this place. 

Close to it, however, and a little to the south, 
there is another crater (Lake Edward) rather 
smaller in dimensions, and having no eminence on 
its banks. This is also an extinct crater, as may be 
easily ascertained by a close inspection of the black 
mud which surrounds the edge of it. It is very 
deep in the middle. Both these lakes are twenty- 
two miles from Mount Gambier. They are rather 
singular volcanoes, and I am not aware that any 
parallel to them is to be found elsewhere. The fact 
of their being so wide and deep, showing that some 
very extensive igneous disturbance must have 
caused them, and yet to have given rise to a very 
little ash and no lava, seems exceedingly strange ; 
in fact, they bear out the view already taken of the 
eruption of Mounts Grambier and Shanck, which 
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makes the craters rather exceptional instanc 
departures from the usual manner in which vol- 
canic eruptions take place. Instead of these lakes 
being craters of elevation, they have been craters 
of subsidence. 

On the banks of both lakes there are masses of 
limestone cropping out, occasionally shomng that 
the strata were not upheaved, but the lake formed 
by a part of it falling in from volcanic disturb- 
ance underneath, and giving rise to a chasra through 
which ashes were cast forth. It appears very strange 
that an eruption which would cause such large 
openings in the surface should have been followed 
by so very small an amount of ejectamenta. Pro- 
bably these chasms may have been caused by the 
void arising underneath the surface from lava that 
was pouring out elsewhere. There are two small 
hills, perhaps not more than 200 feet high, very 
near the lakes, and there is no trap rock visible 
upon them, yet their rounded outline and isolated 
position suggest a connection with the igneous dis- 
turbance below ; moreover, their strong resemblance 
to hills to be mentioned subsequently, which are 
certainly volcanic, places their origin almost beyond 
doubt, 

lieturniug, again, in a southerly and somewhat 
westerly direction, we come upon Leake's Bluff. 
This is a high bluff, as its name imports, raised, 
perhaps, 500 feet above the level of the sur- 
rounding plain, almost precipitous on its south- 
eastern side, and sloping away quite gradually on 
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the NW. The precipitous side is trap rock, very 
slightly vesicular, brown, compact, and ringing 
under the hammer. On the summit there is some 
of the unaltered coralline limestone, which has 
been tilted up by the trap rock, and it continues 
down the sloping side into the plain. There are 
a few irregularities in the slope such as would be 
caused by the upraising of such a mass of limestone 
and its doubling over on itself at the foot ; beyond 
this, however, the country around does not seem 
to have been much disturbed, except in the direc- 
tion of Mount Gambler, where hillocks occur like 
undulations of the surface, which become higher 
and larger until within two miles of the latter 
crater, where the country all round is disturbed, 
as if the eruption had been preceded or accom- 
panied by earthquakes. 

This bluff deserves some consideration. In the 
first place, it has given rise to a fault in the lime- 
stone strata; that is, the continuity is broken by 
the escarpments of trap rock, and the sequence of 
the strata which have been followed thus far must 
again be sought on the top of the bluff. On the other 
side of the escarpment the hill slopes gradually 
down, making the outline like the segment of a 
circle. I suppose that at the point of junction 
between the trap and the limestone, the latter 
would prove to be very considerably altered, but 
there is no opportunity afforded for an examination. 
Both rocks are very much decomposed, being not 
only disentegrated and covered with grass, but also 
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even with trees ; but the limestone on the surface, 
which crops out at a little distance from the summit 
ia decidedly unaltered. The trap could not have 
been upheaved to its present position in a state of 
ftision, not only because the outlines of the escarp- 
ment appear clearly fractured, as though broken 
when in a state of solidity, but also because the 
general character of the disturbance is against such 
a supposition. It must have been then that a 
large quantity of liquid lava was Injected under 
the limestone, and there cooled under the pressure 
of the immense mass of stone above and the force 
from below which injected it; a second pressure 
from below upheaved it bodily into the ijosition 
in which it is now seen. It is impossible now to 
trace the extent of the fissure caused by this 
upheaval, in consequence of the manner in which 
the strata are decomposed and altered on the sur- 
face. Doubtless the fault continues some consider- 
able distance on each side. Had this been a place 
where there were two distinct fossiliferous forma- 
tions, more remarkable results ivould now be 
seen. 

The strata containing fossils belonging to one 
period might be traced continuously with one older 
than itself, which had been raised to its level, but 
there is only one kind of fossiliferous rock herej 
and therefore no mistakes can arise. 

North-west of Leake's BluiF is Mount Muirhead, 
which is a conical hill, with trap rock on the sum- 
mit, and limestone on the sides all round. This is 
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i trap dyke. It would appear that not only was 

the trap injected through the strata, but it flowed 

a little on the summit, for it is like a cap on the 

t(^ and very vesicular. The soft nature of the 

limestone strata caused it to yield a great deal 

to the pressure underneath before allowing the 

igneous matter to break through, giving rise to 

a dome-like appearance to the base of the hill. 

In other places, where the strata are very hard and 

compact, and Ijring near other eminences, which 

enable it better to resist pressui:^, the trap dykes 

make a clean cut through, without in the least 

luising the rocks in the vicinity, only pushing them 

a little back. 

Mount Burr, rather more to the eastward, is a 
bluff like the one first described, with this difference, 
that it is perhaps a little higher, and has no trap 
rock visible on the escarpment. Perhaps it slopes 
away more rapidly on the north-western side, and 
there can be no doubt that it owes its origin to 
an upheaval somewhat similar to that exercised 
in the case of Leake's Bluff. The limestone crops 
out in immense quantities on the summit, and ap- 
pears much broken, as though by pressure. Pro- 
bably, the reason why the trap does' not appear 
is because the limestone is either thicker and more 
abundant at this particular point, or the trap was 
injected from a more deep-seated locality. 

Again to the north-west, is Mount Graham, a 
trap dyke, like Mount Muirhead, except that the hill 
is more rounded, and extends more like a ridge, in 
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a nortt-west direction. On the aummit the 
ia very vesicular. 

About four milea to the weat of Mount Burr 
there is another mount, called Mount M'Intyre, 
and this continues on in a chain with a hill called 
Mount Edward, until close to Lake Leake. This 
is also a hill with limestone at the base, and trap 
rocka at the top. It ia more prolonged than the 
otlier hiUs, and less conical, but in other respects 
it 13 just like thera. 

After Mount M'lntyre there are no more vol- 
canic evidences. The range disappears into a lime- 
stone ridge, very little elevated above the plains. 
The distance between Leake's Bluff and Mount 
Graham is scarcely eigliteen miles, the two others 
(Mounts Muirhead and Burr) lying between, at 
the distance of a few milea apart. There is little 
or no connection between them, not even a range of 
the most insignificant proportions. They stand, 
on the contrary, almost isolated from each other, 
only connected by the identity of their bearing 
from Mount Gambier. 

No one can doubt that these numerous evidence! 
of former volcanic disturbance in thia.dis^ 
have been connected together. Not only is this t. 
be inferred from their continuing in the same line. 
but also because they are always within a shoi 
distance from each other, and confined to th^ 
southern part of the district — the only part, indeed, 
viere there is any volcanic evidence at all. 

It regains to be asked, what connection can 
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to have existed between them? It is a 
|ii«m fact in geology, that volcanic disturb- 
jyery seldom confined to one particular 
fcer in the past history of the earth or 
lis taking place on the earth's surface at 
One active volcano ia very seldom found 
Sid extinct craters are generally grouped 
■ in what are termed volcanic districts, 
•bnly apparent exception to the rule is in 
'le craters. These are isolated at times, and 
' are either extinct, such as Trinidad, Tristan 
■ cunha, or active, as St. Paul's or Graham Island. 
. the latter cases, the evidence that there has 
>eea no other disturbance is only negative, the 
depth of the sea around preventing any certainty 
M to the absence of other craters, from the diffi- 
culty of on examination. There are, however, 
many instances of extinct and active marine craters 
being grouped together in large numbers : the Gala- 
pagos Archipelago, which, according to Mr. Charles 
Darwin, must have contained upwards of 3,000 
craters, all extinct, and the Azores, where a great 
many signs of activity still exist. 

From the fact that these phenomena have always 
been found associated together, it has been inferred 
by many geologists that there are, or have been, 
in volcanic districts, under the upper crust of the 
earth, lakes or reser\'oirs of igneous matter, whose 
gases and pent-up forces sought egress in many 
points, perhaps at some distance apart from each 
other. These districts may be of immense size. 



290 IGNEOUS RESERVOIRS. 

such as the volcanic parts of the Andes, in SooW 
Americn, which occupy so immense an area, or of 
the moderate dimensions of the locality which I 
have just described. Now, I think there can be bnt 
little doubt that Mount Gambier, Mount Shancic, 
and the other places mentioned above, have be- 
longed to one and the same area of volcanic matter, 
underneath the upper crust ; and the general north- 
westerly bearing of the disturbance is due to the 
greater diameter being in that direction, or from a 
weakness in the strata tending to make a fissure 
more easy in that line than in any other. Pro- 
bably this district was not an independent mass of 
fused matter, but rather an offshoot froni one more 
extensive. At about fifty miles east of Mount 
Gambier, on the Victoria side of the boundarj', 
there commences an immense volcanic district, 
which may be traced, with very little interruption, 
to Geelong (250 miles distant), by immense masses 
of trap rock and extinct craters of large dimen- 
sions. This kind of country extends considerably 
to the north of this line; and it is underneath the 
trap rocks thus found, at the junction of the Silu- 
rian elates and ancient granites, that the extensive 
Australian gold-fields are worked. This large 
tract of country has evidently belonged to one im- 
mense subterranean igneous lake, and the various 
craters whicli appear are evidences of the manner 
in which it has sought relief from time to time. 
It appears ratlier more ancient than the Mount 
Gambier district, though botli have arisen in a very 
■*■ tertiary period. 
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If this is to be accounted for, I will give what 
appears to me to be a reason, though it is quite 
theoretical, and may be far more fanciful than real. 
I After a long duration of activity, I imagine there 
was a period of repose, during which not only the 
taip rocks and the lava streams on the surface 
kave had time to cool, but also the upper crust of 
the fiery subterranean lake itself. Supposing now 
a second, but less violent, period to supervene; 
the cooled crust and the overlying rocks might 
prevent an outbreak directly above, and, therefore, 
the fiery matter would find an egress at the sides, 
where the superincumbent strata was weak, or at 
the sea, ivhere there was much less resistance to be 
overcome. This may appear a rather extravagant 
hypothesis ; but in all probability the depth of the 
subterranean disturbance might have been very 
great, and the land on the Victoria side being much 
higher than about Mount Gambier, the actual re- 
sistance to pressure, whether by a cooled crust of 
lava or surface trap rock, may have been greater, 
on the whole, than the force required to send 
the lava in the direction of the latter place. This 
would account for our volcanic district being more 
recent, and the existence of submarine craters near 
it, which, though already described, will be here 
briefly noticed. 

At Portland, as already mentioned, there is most 
distinct eviuence of subterranean volcanic action. 
The strata of basalt underneath the Upper Crag, 
and on the south side of the bay, over the Lower 

u 2 
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Crag, have been alluded to. These have, probably, 
proceeded from an extinct crater, which lies about 
one mile from the shore. It is called the Lawrence 
Kock,* and consists of a small flat rock, surrounded 
by a scattered reef forming a rough circle, and 
between it and the shore another long low reei^ 
composed of scoriaceous masses of lava. The rock 
itself is stratified. The uppermost layer consists 
of decomposed tracliyte, of a cream-white colour, 
containing disseminated crystals of mica. Under- 
neath this there is a thick stratum of amygdaloidal 
lava, the base of which is black. The lime which 
is in all the vesicles is of a transparent waxy ap- 
pearance. Under this, again, the stratum is a mass 
of tufaceous deposits, of a brown colour, loose and 
friable, an^ containing small fragments of scoriie. 
There are no trap dykes near, unless some of the 
projecting rocks formed of compact basalt may be 
considered such. 

It would perhaps be taking too much for granted 
to assert that the rock is the precise site of the vol- 
cano, though the semicircular reef near it seems to 
favour such a notion. At any rate, the nature of 
the strata, composed, as they are, of ejectamenta 
of such thickness, makes it probable that the source 
of them could not have been very far distant. 
There is an island, called the Julia Percy Island, 
close to Portland, but at sucli a distance from the 
land as to render it invisible, except on very clear 

* RiiQuiiig through tliia rock there is a thick Irnp dyke. This ma; 
prubahlj he Uie 'cooktl chimney,' now forming a hard rock, whicb 
hna resisted the Ben better than the ash deposits arouiid. 
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days. This is volcanic. I liave not had an oppor- ' 
tunity of examining it, but I am informed that it 
principally consists of compact basalt. It may ' 
have been another site of volcanic emanations, but 
this is only conjecture. It is evident, however, 
that the land has been upheaved considerably since i 
the outpouring of these igneous rocks. That of the 
Lawrence Rock is overlaid by the crag, which could 
only have accumulated in a pretty deep sea; that 
of the island is overlaid in a similar manner. The , 
evidence of this is discussed in another chapter, 
and need not be recapitulated here. 

Whether or not this crater was subsequent to 
the eruption of Mount Gambler, can only be decided 
by a very minute examination of the locality. 
There is one evidence, however, offered htre which 
it may be well to allude to. The disturbance of 
this district, as shown in the large number of ex- 
tinct craters, must liave extended over a long period 
of time. It might be possible that one or more of 
the craters which are at a distance from each other 
were in activity at the same period ; but this can 
hardly be supposed of the craters which are close 
to one another, such as the different lakes at 
Mounts Garabier and Shanck. This is more espe- 
cially seen by the manner in which the ash and 
lava are deposited, as already described. But not 
only are they, then, separate monuments of periods 
of disturbance, but they show that long intervals 
of rest intervened between them. Mr. Poulet , 
Scrope states, that when a volcano has been 86 1 



Sfl4 CRATEltS OF ELEVATION. ^M 

long at rest that the melted rock has had time to 
cool, the next eruption is obliged to make a new 
crater, because the solidified rock in the old chimney 
makes an irresistible barrier. The occurrence, then, 
of so many craters shows not only that the erup- 
tions were distinct, but also were separated from 
each other at such an interval as at least to allow 
the old lava in the chimney time to cool and beccpme 
solid. Remembering, now, the remarks wliich linve 
been made on the slow cooling of volcanic pro- 
ducts, and bearing in mind the number of con- 
tiguous craters, we can easily understand how 
long a period of disturbance this district must 
have witnessed. The length of the period can 
only be inferred by analogy. Vesuvius has been 
kno\vn at one time to be at rest for many hundred 
years, and then its eruptions Iiave been at irregular 
periods, sometimes many years separated. Pio- 
baljly at Mount Gambier the different craters Had 
time not only to cool, but to allow plants and 
shrubs to mature inside them, for charcoal is often 
found between the different layers of ash' and 
basalt. 

In describing tliese craters, and their mode of 
eruption, Von Bucli's theory has very often been 
cited as to the crater-elevation theory. This may 
need some explanation. Some time ago, the geolo- 
gical world was much puzzled to decide between 
two rival hypotheses. One was Von Buch's theory, 
which supposed all volcanoes to have been what 
was termed craters of elevation. The theory, ap- 
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Ifcrently, was formed rather to meet a difficulty 

1 from any stamp of probability it wore in other 

espects. It was supposed that when lava and ash 

itouglomerate were found on the side of volcanoes, 

I in very highly -iaclined beds, it was impossible for 

llhem to have remained there, had their inclination 

llwii so great when they were de]3osited. To meet 

llbia difficulty, it was imagined that all eruptive 

raters coimneiiced their operations by forming 

icks or fissures through the level surface, and 

f Outpouring ash and lava upon it ; that, after this 

Jiad become consolidated to some considerable thick- 

f Bess, the whole was uplifted by a subsequent con- 

ivulsion and formed the cone. By this means, of 

Eeourse the beds became highly inclined, the incli- 

istion in proportion to the height. This theoiy 

met with universal approval, not only because it 

seemed to meet all difficulties, but because it was 

propagated by one of the most eminent European 

[eologists, whose services to science cannot be too 

ighly extolled. There are instances which seemed 

1 favour the theory. The cone of the volcano of 

Iforullo was uplifted 1,000 feet in a single night. 

Pther instances were also supposed to be furnished 

T the records of what had taken place in the erup- 

ions of the Bay of Baia;. There were, however, 

iologista who objected to the general application 

the hypothesis. However weU it might account 

far what had taken place in one or two localities, 

ley said it was with difficulty reconcilable with 

liat was obsei^ed elsewhere, and many facts were 



dtrt-cUy agiiinst it. Sir (Varies LjcD vas 4ae tf 
the- first to otject to its beii^ ap f B cd ik s fat tf 
tbc hutoT}' of ever}' voIcsiul He 
; Mount Etna tLe trap dykes irluck 
1 in the earlier eruptions remaiii < 
even now, and that the Val del have Aawti Boe 
nignn of subsidence than uf^eavaL He west far< 
ther, and tried to ^how, that even those oattn 
(Buch as Pahna) -vrbich Von Bach had pOKmllj' 
ex]>torcd, and declared to be craters of deratian, 
were not so certainly the result of such a prooeas. 

Little by little, like all theories which have heea 
forinc-d more to meet difficulties than suggested by 
facte, it litis, of late, fallen much into disrepute: 
whatever truth there was in it, it was certainly 
too generally applied. 

The object of mentioning this controTersy is to 
point out how here it may be seen that there is 
probably truth on both sides of the question, 
though subsidence is fur more common in volcanic 
phr-nomena than elevation. To the latter cause 
we must certainly attribute such hills as Mounts 
M'lntyre, Muirhead, Leake's Bluff, &c., as they 
appear to liuve been upheaved bodily from the 
pressure of trap underneath, during volcanic dis- 
turbance. But all the craters have had some sub- 
Biduiicc in or near tliem, with, perhaps, the excep- 
tion of Mount Shnnck. It is needless here to repeat 
■what has lH>eu said of Muunt Gambier ; Lakes Leake 
nnd Kdward arc both cases in point. But the 
principal difficulty about the inclination at which 
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Wa and conglomerate can He must certainly be 
iscardcd, because many of t|ie circumstances men- 
ioned in the previous chapters show that such may 
deposited and rest on very steep inclinations. 
In taking leave of the volcanic features of this 
itrict, it would probably be well to notice the 
of those who imagine the occurrence of trap 
ftcka to be an indication of gold. Because gold 
found underneath basalt (the blue stone of dig- 
irs), it is supposed that some connection exists 
itween the two deposits. Now, the history of 
icli formations is this : — Gold veins occur in rocks 
the Lower Silurian age, which cropped out on 
former sail of Victoria. These were decom- 
posed by the action of water in creeks, or by wea- 
thering. The gold thus liberated became rounded 
by attrition into 'nuggets,' and deposited in the 
[uvial soil formed of decomposed rock. After these 
lerations, and in no way connected with them, 
the land was overflowed by lava, and many creeks 
which were full of nuggets were thus covered over. 
Miners are soraetimes much astonished at finding 
bees and fragments of pebble, rounded, underneath 
Uie blue stone they have penetrated. The former 
kcistence of creeks explains the difficulty. One of 
be richest gold-fields, perhaps, in the world is 
■Forked in the bed of an ancient creek thus covered 
pver. This is the Clunes Mine, at Creswick's Creek, 
pot far from Ballarat. To look for gold, then, 
Because trap rock occurred, would be like scai'chiiig 
nr it in tertiary limestone. 
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GtU ia» amr jct beoi Ibii&d in paying quan- 

u» B SmA AHtnfia, althoogfi tbere are doabt- 

BBS ■^■nwHB ^BMtJ tuJk and other indicationi. 

We might just as 

^ copper is not fboud 

I m Ae mtdtmmoKfkic rocks of Victoria as wdl u 

As yet, we know bot 

^ a fcv tf tke FeaflOBs w^ certain nunerals are 

I rocks, and wc must 

E we have the latter, 

haiike faacr wHt iBfidEUy fellow. 

b kas beta atated tlat there are some granite 

odks fevad m lUa fistricC They occur in the 

bed of the MnTrB]r,aikd ran in an east and west line 

I the deaert east of that rirer. They occtir, 

I alMi^ m saal lo uJiti ca south of that line. They 

' mrt hmgt ramded rocka, of red granite, of a very 

c cxystalEiie Etnictnre. They hare been nm- 

takcD for drift booldn^ bat they are, in &ct, in- 

tmaTe, and, though the Lower Crag has been per* 

hapg d^iomed around them, they certainly belong 

to the tertiary period. Their line of elevation 

niBs at right angles to that of other Australian 
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CHAPTER XI. 
CAVES. 

DENUDATION AND ITS EFFECTS. CAVES IN GENERAL. BONES 

IN CAVES. CAVES MADE BY FISSURES. HOW BONES CAME 

CnX) THEM. PARALLEL INSTANCE IN SOUTH AUSTRALIA. 

COURSE OF RIVERS IN CAVES. CAVES IN THE MOREA. 

THE KATAVOTHRA. THE SWEDE'S FLAT. OSSEOUS DEPOSITS. 

— HOW BONES BECOME PRESERVED IN RIVERS. CAVES WHICH 

HAVE BEEN DENS OF ANIMALS. KIRKDALE CAVE. BEACH 

CAVES. PAVILAND CAVE. — AUSTRALIAN CAVES WITH RE- 
MAINS OF ABORIGINES. EGRESS CAVES. THE OUACUAItO 

CAVES. OTHER CAVES. — CONCLUSION. 

AS most of the rocks described in the preced- 
ing chapters have been of a loose friable 
structure, and composed of limestone, it must 
naturally be expected that great portions of the 
beds have been removed, and that consequently, 
evidences of denudation will be found. Denudation 
may make itself manifest in many ways: either 
by removal of large masses of rock, so as to make 
breaks in the strata otherwise unaccountable, or 
by the rounding of outlines, or by leaving sharp pin- 
nacles of the rock that has been spared (of which 
kind there are so many instances at Guichen Bay), 
or by the chasm caused by the flowing of rivers, or, 
finally, by caves, which owe their origin to various 
causes. 



The latter kind of denudation is that with vriatk 
we have to deal in this chapter. Caves are so com- 
mon in this district, and so varied in their charac- 
teristics, that some detail will be necessary to de- 
scribe them all. I mean, however, to devote this 
chapter to the subject of caves in general, and the 
various theories which have been proposed for their 
origin. Properly speaking, this should belong to 
a work on geologj' rather than the description of 
a particular district; but the interest of the sub- 
ject will apologise for the digression, more espe- 
cially as it will convey instruction directly eluci- 
dating what is to follow. 

Caves are found in nearly every description of 
rock, but more particularly in two, and these from 
entirely different causes. These are trap rock imd 
limestone, the former being generally the result of 
violent igneous action, and the latter infiltration of 
some kind. With the former we have not much to 
do at present ; but, as instances of the kind of cave 
meant, Staffa may be mentioned. This is too 
well known to need description ; but the regular 
crystalline form of the sides, and the nature of the 
rock of which it is composed, show that the mere 
wearing of water had nothing to do with its origin. 

The other kind of cave is that which occurs in 
limestone, generally stratified, but in any case 
only where the nature of the rock is such as to 
admit of its being easily worn away by the action 
of water. They are of the most varied kinds and 
shapes, but admit of being divided generally into 



ir kinds, as follows : — 1. Caves which have arisen 
im fissures in the rock, and iirc therefore wedge- 
ped crevices, widest at the opening, 2. Caves 
lich face the sea-shore, and are merely holes that 
ive been worn by the dashing of the sea on the 
foce of the cliff. 3. Caves which open to the face 
of a cliff to give egress to water. 4. Caves whose 
entrances are holes in the ground, opening very 
wide underneath, and having the appearance of 
water having entered from above. 
L For convenience, these wUl bear the names of — 
Kl. Crevice caves. 2. Sea-beach caves, or dens of 

■ •nimals. 3. Egress caves, or passages to give 

■ egress to subterranean streams. 4. Ingress caves, 
W or passages caused by water flowing into the 

boles of rocks, and disappearing under ground. 
Caves of these four descriptions are found in nearly 
every country where the liraestone rock is of any 
thickness. It makes no difference to what age the 
rocks belong, as those subterranean excavations 
are quite as numerous in the older strata, such aa 
the carboniferous limestone, as they are in the 
modem tertiary. 

As long as observations were only confined to 
occasional instances of these phenomena, each 
cavern, as It was explored, seemed to give rise to 
new features, and each was thought to possess in- 
dividual peculiarities. Now, however, tliat obser- 
rationa have become more numerous, and oppor- 
Unities have been afforded for comparing and 
(Hating the facts, several general points of resem- 
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blance have been observed between all. These are 
given at some length by Mr, Phillips, in hie 'Manual 
of Geology,' and' I shall give them here, adding 
such particulars as I have been able to collect else- 
where, from other works on the subject, or from 
observation. First, it has been found that nearly 
every cave possesses in some parts of its flooring, 
either embedded in stalagmite or in the dust accu- 
mulated therein, organic remains, either bones, 
shells, or even fragments of human art. In most 
cases, these remains were found to have belonged to 
extinct species of animals; and, when tliis fact began 
to be well kno\vn, and was found to hold good, 
almost universally, it was supposed that these re- 
mains bore a strong confirmatory testimony to the 
universality of the Deluge. But, in time, this view 
of the matter was abandoned. Apart from the 
fact, that Irones resulting from the Deluge ought to 
belong to existing species, because the earth was 
repcopled with the animals destroyed thereby, two 
of every species destroyed having been preserved 
in the ark, it was found that in ver^' few instances 
were bones found under the same condition. 

Again, it was imagined that these places were all 
resorts for beasts of prey, who naturally look for 
such places of retirement, and would bring tbither 
their prey. But this theory was, again, found not 
to have a universal application, because either the 
bones were all of animals too small to have chosen 
a cavern as a place of resort, or there were circum- 
stances connected with the manner in which the 
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■eroains were embedded which precluded such a 
Itheory. At length, it was decided, that though the 
Ifact was universal, the manner in which the bones 
■ became accumulated was different iu nearly every 
I case. 

Some of these circumstances will be explained 
I as we proceed ; but it is worthy of remark here, that 
the osseous caverns are, perhaps, the only instances 
in science where totally diiferent causes have com- 
bined to produce universally similar phenomena. 

Another peculiarity noticed in caves has been 
that, 'whatever be the character of their floor, they 
assume, at intervals, along their length the appear- 
ance of a great fissure in the rocks.' Again, ' very 
few of these cavities in tlie rocks are entirely free, 
on their sides and roofs, from remarkable depres- 
sions and cavities like those produced on limestone 
by currents of water, or the slow-consuming agency 
of the atmosphere.' Many of them which now con- 
, vey water are not encrusted with stalagmite, as 
I the Peak Cavern, in Derbyshire. 

This cave shows the effects of erosion by water so 

strongly, as to impress most beholders with a convic- 

I tion that the whole was excavated by the running 

stream. We will now proceed to mention the 

different caves where the four varieties enumerated 

I above are well exemplified. 

With regard to fissure caves, the deposits in 
I these are more easily understood. If we suppose 
I large rents to be made in limestone, cither by up- 
Ibeaval, earthquakes, or other causes, and these sub- 
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Bcquentlv becoming connected with caves by B 
drainage of surface water, there is no difficulty 
in percsving how bones may become embedded. 

Id the first place, animals might be easily en- 
tnpped, either by &Iling in by night, or during 
a sadden flight ; or the water might bring down 
their bones from the surface drained by it during 
its coarse. A good instance of this kind of cave 
was discovered in a hole near Ph-mouth, which vtA 
being removed for stone for the erection of the 
breakwater. A large number of solid masses of 
clay were laid open, entirely filling the cavities in 
the limestone; these were connected with fissures 
in the sur&ce, which were also filled with the same 
sort of clay. In this clay were found the bones of 
many extinct animals, including those of extinct 
deer, tigers, oxen, foxes, horses, wolves, &c. Where 
the surface of the cliff was exposed, the caves ap- 
peared to be, in nearly everj- case, connected with 
fissures reaching to the surface, and where this 
was not evident a connection might reasonably be 
inferred, in consequence of the identity of the 
deposits. 

It may appear unlikely that animals would he 
entrapped into fissures in the manner I have de- 
scribed; but I can mention an instance within my 
ovTD knowledge, which will quite bear out the 
theory. At the limestone ridge, about twenty 
miles east of Mount Gambier, and in the colony 
of Victoria, there is a small hill of limestone, 
rather more elevated than the rest. This is com- 
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^letoly undermined with caves, which run in all 
^directions. They never go very deep, and, con- 
■Bquently, have never mucli thickness of rock for 
Itheirroofs: this causes many circular holes in the 
I Ktof of the cave, which are perfect pitfalls, being 
covered round M'ith long grass, which partially 
hides them, and having, in most cases, a clear de- 
i scent of about twenty feet to the bottom of the 
I tavern. In following the windings of one of the 
I sublerranean vaults, I came once, after threading 
I through a very narrow passage, upon a chamber 
' rather more spacious than was usual here. This 
Was lighted by a round aperture in the centre of 
the ceiling. Immediately under this there was a 
heap of kangaroo bones, bleached, dried, and 
heaped rather indiscriminately together. All 
round the chamber there were bones of the same 
fend, scattered occasionally, mingled with sheep 
liones (a flock of sheep was kept in the neigh- 
bourhood), and the flooring, though occasionally 
covered with a loose dust, some few inches deep, 
was rapidly becoming embedded in stalagmite. 

There could he no doubt that these animals were 
all precipitated from above, when either feeding or 
jrmiping too near the surface, and in a very short 
time this vault -^vill have the appearance of a bone 
cave- This will afford a good instance of how 
animals may become entrapped by fissures. In 
long caves, which seem to have been the course of 
.a stream, the cause of bones becoming embedded in 
B floor is not so easily accounted for. Generally, 



SOe CAVES OF THE MOREA. 

when the cavea are those which ha\'e formerly been 
entered into by rivers, or caves of ingress, such as 
mentioned above, the water has ceased running 
into thern, or they oould not be explored, and there- 
fore the fact of their being fonner passages for a 
stream is more or less a supposition. It is known, 
however, that rivers do continually disappear in 
countries containing much limestone, and that they 
sometimes flow underground for a considerable 
distance before again coming to the surface. Sup- 
posing, then, j.hat they caused all the caves that 
are attributed to them, would they necessarily 
carry down bones and fill the passages ivith them' 
In answer to this, I will give the observations of 
the gentleman connected with the French expedi- 
tion to Greece, given in the ' Annales des Mines,' 
in 1833, and extensively quoted by Sir Charles 
Lyell, in his 'Principles of Geology.' It appears 
that in the Morea there is a great deal of limestone, 
known by its included fossils to be of the creta- 
ceous period. Tliere are regular rainy seasons in 
that part of Europe, which last during nearly four 
months, and, at this time, the land is perfectly 
deluged. Instead of running off by streams into 
tlie sea, the water falls, in most instances, into 
valleys, which are quite suiTounded by hills. It 
does not collect in these, however. The vallevs are 
surrounded with large fissures in the limestone, 
called, by the Greeks, katavothra, down which the 
water washes and disapjjcars. 

Many of the katavothra being insufficient to give 
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^ to all the water in the rainy season, a tera- 

I lake is formed around the mouth of the 

I, which then becomes still further obstructed 

ales, sand, and red mud, thrown down 

; the turbid waters. The lake being thus 

, its waters generally escape through other 

nings, at higher levels, around the borders of 

I plain constituting the bottom of the enclosed 

In some places, as at Kavaros and Tripo- 

\3ia, where the principal discharge is by a gulf^ in 

the middle of the plain, nothing can be seen over 

the opening in summer, when the lake dries up, but 

a deposit of red mud, cracked in all directions, 

But the katavothra is more commonly situated at 

_ the foot of the surrounding escarpment of lime- 

■^stone; and, in that case, there is sometimes room 

■■■enough to allow a person to enter in summer, and 

Heven to penetrate far into the interior. Within is 

I seen a suite of chambers communicating with eacli 

other by narrow passages, and M. Virlet relates 

that in one instance he observed, near the entrance, 

human bones embedded in recent mud, mingled 

kirith the remains of plants and animals of species 

VtBow inhabiting the Morea. ' It is not wonderful,' 

he says, ' that the bones of man should be met 

with in such receptacles, for, so murderous have 

been the late wars in Greece, that skeletons are 

often seen lying exposed on the surface of the 

country. In summer, when no water is flowing 

nto the katavothra, its mouth, half closed up with 

. mud, is marked by a vigorous vegetation, 
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■which is cherished by the moisture of the place. 
It is then the favourite hiding-place and den of 
foxes and jackals; so that the same cavity servt 
at one season of the year as the habitation of ca^ 
nivoroua beasts, and at another as the channel of 
an engulphed river. 

' Near the mouth of one chasm Mr. Babbage 
and his companions saw the carcase of a horse in 
part devoured, the size of which seemed to have 
prevented the jackals from dragging it in. The 
marks of their teeth were observed on the bonea, 
and it was evident that the floods of the ensuing 
winter would wash in whatsoever might remain of 
the skeleton. It has been stated, that the waters 
of all these torrents of the Morea are turbid where 
they are engulphed, but when they come out again 
they are perfectly clear and limpid, being only 
charged with a small quantity of calcareous Band. 
The points of efflux are usually near the sea-shores 
of the Morea, but sometimes they are submarine ; 
and, when this is the case, the sands are seen to 
boil up for a considerable space on the surface of 
the sea, in calm weather, in large convex waves.' 

Readers will excuse this long extract, since it 
bears so much on the question, more especiaUy as 
in this chapter I propose to do little more than 
quote instances of caves described by others. I 
need not dilate further upon caves which are formed 
where rivers enter, though the question of the 
deposit of bones may require more consideration. 
I would just, however, draw attention to the por- 
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Bon of this quotation which I have marked in 

talics. 

It will be remembered that in a former chapter 

11 described a large enclosed valley, called the 

■ Swede's Flat, in this district. Thus it was men- 

[tioned that the natural shape of the flat ought 

» make it a lake, but that whatever water was 

received by it ran underground^ either at the sides or 

, and, where it goes at the sides, cavities and 

\olhws are seen under the limestone, which crops 

wt much water-worn and honeycombed. There 

e also hollows high up on the sides, and on the 

islands previously described. These serve as chains 

for the water when either of those below are stop- 

I ped, or when they cannot carry away the water as 

quickly as it comes. The drains in the middle of 

W&ie flat are those where by far the greatest quantity 

■^ water flows away. These are deep circular de- 

l^ressions, covered in summer with caked mud, 

mtracked in every direction, and mixed with a great 

(deal of sand.* 

There are many other places in this district 
JRrliere large swamps, when overflowing, let the 

* Uiglit not the eaclo»ed vulleja of the Morea be the remains of 
'k atolls ? Thia intareBting questiim ia worthy of attention. The 
nee of tho Swede's Flat to the Greek vaJleya is very great, 
a deacription wiirennble niB to judge of the latter. Howevur, 
re sod more wmviaced of the prohahility of tho former heiug 
1 aptaiaed atolL I was enahled, a short time Biuce, to inspect » 
U of sixty feet of the bottom of the flat, where a well had been 
oently auuk. The dejKJsits were just such as are described to be 
lenliaj' to the lagoons of coral talands. The bottom strata were 
famcb honeycombed, aud through the crevices thercwosartuAo^wAl^ m 
thick extinj^ahed tho lights. 
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surplus water flow under the limestone, and these 
localities, which are caves in course of formation, 
are hollow passages, which can be followed for some 
distance, and much honeycombed by the passage of 
the water. I wish to direct my reader' attention 
to these facts, because they will assist much in ex- 
plaining phenomena that will be mentioned here- 
after ; but I would have it, above all, remembered, 
that sometimes, in consequence of the stoppage of 
the drainage at low levels, the entrance to caves 
forming passages to subterranean streams may be 
found much above the ordinary level of the country. 
And now for the osseous deposits. Is it neces- 
sary, it may be asked, that rivers, or underground 
streams, supposing the caves to be formed by such, 
should always bring down bones? It must be re- 
membered, in answering this, that other things 
besides bones are found in caves where the deposit 
is recent enough to have them undecomposed. 
However, when we bear in mind that of all this 
debris, borne down by an ordinary stream, the 
bones of animals are the only things calculated to 
resist the action of decomposition, it is not aston- 
ishing that nothing else is found after a long course 
of ages. That other substances have been carried 
into the caverns, and subsequently decomposed, 
there can be no doubt. There are in every case, 
> in addition to the stalagmite, deposits of fine black 
I dust, or else, if the moisture is in excess, a finely- 
ngated black mud, such as ia, under ordinary 
fircumstances, derived from the decay of carbona- 
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ceous matter. We must consider tlie bone stalag- 
mite, then, not as deposited in the manner in which 
it is found, but as mingled in the first instance with 
the ordinary di^-bris of a rapid stream passing over 
a locality which was ordinarily dry land, and not 
tJie bed of a stream. 

In corroboration of the view lliat streams would 
not, after a long period, leave any record except 
bones, we may cite the instances of those beds of 
former streams, revealed to the geologist by the 
upheaval of the land. The Pampsean formation 
is a case in point. This has been celebrated for 
enclosing innumerable bones of immense animals 
belonging to a former period of the earth's existence, 
including the Megatherium, the Megalonyx, My- 
lodon, Macrauchenia, Toxodon, &c. This large 
formation, which extends over many thousands of 
square miles, is composed of a red or brownish 
ochreous mud, and is now proved to have been the 
former bed or estuaiy of the Rio de la Plata. Now, 
though this large river must have conveyed down 
many other substances besides bones, these are the 
only, or nearly the only, things preserved. 

Again, the upheaval of the land in many portions 
of the Australian continent shows, as banks of ri- 
vers, what has formerly been the bed. These seldom 
or never contain any drift wood or vegetable matter, 
bat bones of animals have been occasionally found 
in them. And, indeed, a moment's reflection shows 
how this happens. Wood and light particles 
float for a long time, and be carried out to bi 
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whereas animals drowned, or otherwise carried dovm, 
would float for a time, and then finally sink, and be 
buried in the mud. Now, if in the beds of rivers 
where the drowning or carrying down of animals is 
rather the exception than the rule, bones are found, 
how much more ao in the beds of rivers which have 
emptied themselves into caves ! For these would 
never take their course but in times of flood, when 
the waters invade the land, and drown many land 
animals ; and if, aa I shall show in the case of Aus- 
tralia, the most predominant bones are those of 
animals which burrow underground, and thereby 
the more liable to be drowned in sudden floods, 
there will be no difficulty in accounting for the 
osseous deposit in caverns. 

In enumerating the difl^erent kinds of caves 
at the commencement of this chapter, I spoke 
of two other kinds, namely, beach, or those 
which have served as dens for wild beasts, and 
caves which serve as places for the egress. Of the 
former, the celebrated Kirkdale Cave is a good 
example. It was found by accident in 1821, in 
quarr)-ing stone in the limestone peculiar to that 
part of Yorkshire. It was a long narrow passage, 
twenty-four feet long, and so low as to prevent 
a person walking upright. The floor was of sta- 
lagmite, but underneath was a bed of mud contain- 
ing many bones, 'The surface of the sediment^ 
when the cave was first opened, was smooth and 
level, except in those parts where its regularity 
had been broken by the accumulation of stalagmite, 
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or mflBed by tlie dripping of water ; its substam 
was an argillaceous and slightly micaceous loai 
composed of such minute particles as could easily 
be suspended in muddy water, and mixed with 
much calcareous matter. That seems to have 
been derived, in part, from the dripping of the roi 
and, in part, from comminuted bones.** 

There was a great variety of bones of different 
animals found in the mud we have described ; but 
from the fact that hysna teeth and bones were 
more numerous than any other, and that the bones 
of other animals were broken and quarried, besides 
the great quantity of hyaena dung mixed up in the 
inud, no difficulty was found in concluding that 
this cave must have been a den for hyoinas, and 
that the bones were those of the tenants, mingled 
with those of their prey, which they had dragged 
thither to devour. i 

With this description of cave we have very littloi 
to do in this work, as Australia, with the excep- 
tion of, perhaps, one lion, possesses no predaceous 
animal, unless the dingo be considered one; and 
this does not live in dens, or, at any rate, is glad 
eat his prey wherever he can find it.f 
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" Buckliind's Mdiguire IHlin'lana. 

f I will insert, hawKvur, a quutnlioa &om «. letter of the day 
ment geologiet of Victoria, read l>efure tlie Geological Socioly, Lom 
Jnne 1, 1850 :— ' Th« only other interesting diawvery of the autrey is' 
tlie bone-'CBve at Giaboroe, about tweDty-five miles north of Mclbouroi;. 
.... In it, embedded in light, powdeiy, and perfectly dry soil, we 
fbnnd great quuititiea of the nsaeoiia remains of birda and mammal^, 
the moat remarkable beiug pcrfeet akidla of the dingo, the TastOI 
deTil, and another camivorima nnimul, which M'Coy thiuka il 
A new genus. The skull ia in aliape aomewhat umilar to lllM 
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We have, however, to give an instance 
beach cavea, and for this purpose cite the note of 
Sir H. De La Beche'a * Geological Observer,' where 
he speaks of the Paviland Cave, Glsmorgaoslur^ 
and of the human remains found ther^: — 'The 
cave in which these remains were discovered is (me 
of two on the coast between Chtwick Bay and the 
Worm's Head, part of the district known as Gower, 
on the west of Swansea, and formed, in great part, 
by carboniferous or mountain limestone. It i^ 
known as the Goats Hole, and is accessible only 
at low water, except the face of a nearly precipi- 
tous cliff rising to the height of about 100 feet 
above the sea. The floor at the mouth of the cave 
is about thirty or forty feet above high-water 
mark, so that, during heavy gales on shore, the 
spray of the breakers dashes into it. Beneath 
a shallow covering, Dr. Buckland discovered the 
nearly entire left side of a female skeleton. Close 
to that part of the thigh-bone where the pocket is 
usually worn, he found laid together, and sur- 
rounded by rubble, about two handfuls of small 
shells of the Nerita li'ttoralis, in a state of complete 
decay, and falling to dust on the slightest pressure. 
At another part of the skeleton, viz., in contact with 

(lom««tic at, bat nol more than half tbe size, ami tbei? are on!; two 
moWa. Theroof and sides of the parage were nsmiw, aiid -were qui le 
smoothed tmd poliahed, eTidentJv Irom the frequent passage of the 
aiiitiuda tliat bare inhabited the rave, nieii discorered, all these 
pttasa^iea were bo eompletelv filled up with eorthj- matter that no 
animal mach larger than a mt could hav« obtained entfauce. "niien 
cleaned out, some of them were four feet hiflu' 
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s ribs, he found forty or fifty fragments of small 
ivory rods,* nearly cylindrical, and varying in dia- 
meter from a quarter to three quarters of an inch, 
and from one to four inches in length. Their 
external surface was smooth in a few which were 
Jeast decayed, but the greater number had under- • 
gone decomposition. Fragments of ivory rings 
Hrere also observed, supposed, when complete, to 
liave been four or five inches in diameter. 

'Portions of elephant tusks were obtained, one 
nearly two feet long, and Dr. Buckland inferred that 
the rods and the rings had been made of the fossil 
ivory, the search for which had caused marked dis- 
turbance of the ossiferous ground, the ivory being 
then in a sufficiently hard and rough state to be 
worked. Charcoal and pieces of nine recent bones 
of sheep, oxen, and pigs, apparently the remains oi' 
food, showed the cave had been used by man. 

' The toe-bone of a wolf was shaped, and it was 
inferred, that it had been probably employed as a. 
ifcewer. As regards the date when this cave may 
iave thus been worked for its ivory, and the woman 
buried. Dr. Buckland calls attention to the remains 
of a Roman camp on the hiU immediately above the 
Amid the disturbed ossiferous ground there 
were not only recent bones, but also the remains 
^ edible Buccinum undatum (whelk), Littorina 



• Kmilar rods of ivory were found by Sir Chriatopher Wren in aink- 
l tot the fouodations of St. Paul's Ciithedml, London. The pW 
la BUppoeed to have been an old Romaji cemetery. Ucdurneath n 
und snnd and eocene shelis (London chij). 
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littorea (periwinkle), &c.' I have already stated 
that this quotation was more for the soke of illus- 
trating the kind of cave meant than for any direct 
reference it has to Australia. It is, however, singu- 
lar, that in all North Australia caves have been dis- 
covered which have evidently formerly been tenanted 
by the aborigines. The walls around are covered 
with rude frescoes in red ochre, containing emblems 
as curious for their great antiquity as sho\vbg 
some remote connection with Hindoo designs. 

With reference to the egress caves, or passages 
which gave egress, whose source is not known, 
not so much is to be said. There are none in Austra- 
lia, nor, indeed, are tliere many in the whole world. 
They are not ossiferous. The origin of the water 
in them is not known, but several theories are ex- 
tant on the subject. One is, that they are con- 
nected with immense reservoirs of water, which col- 
lect from infiltration, like artesian springs. This 
is very i)robable. Most of my readers are ac- 
quainted with Humboldt's description of one he 
\'isited in South America, near the convent of 
Caripe. As this is a good instance, and the account 
is replete with interest, its insertion here will be 
excused, in a condensed form, of the account from 
the ' Personal Narrative ' which refers to it. 

* The Cueva del Guachaix), as pi-eserved in the 

vertical pi-ofile of a rock The entrance is towards 

tlM south, and forms an arch eighty feet broad and 
sewenly-two high. The rock wliich surrounds the 
^roUw b covered with gigantic trees; but this 
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hisury of vegetation embellishes not only the e 
temal arcb, it appears even in the vestibule of tb< 
grotto. We saw with astonishment plantain-leaved 
lieliconias eighteen feet higii, the maya palm-tree, 
and arborescent arums, following the course of the 
river, even to those subterranean places. The 
vegetation does not disappear till about thirty or 
forty paces from the entrance. We measured 
the way by means of a cord, and we went on 
about 430 feet, without being obliged to light 
our torches. Dayhght penetrates far into this 
region, because the grotto forms but one single 
channel, keeping the same direction from soutliiH 
east to north-west. When tlie light began to fail, 
we heard from afar sounds of the nocturnal birds. 
As we advanced into the cavern, we followed the 
banks of a small river which issues from it, and is 
from twenty-eight to thirty feet wide. We walket 
on the banks as far as the hills, formed of calct 
reous incrustations, permitted us. Where the cur- 
rent winds ajnong very high masses of stalactites, 
we were often obliged to descend into its bed, which 
is only two feet deep. We learned with surprise 
that this rivulet is the origin of the river Caripe, 
which, at the distance of a few leagues, is navigable 
for canoes. The grotto preserves the same direc- 
tion, breadth, and height for 1,458 feet. We had 
great difficulty in persuading the Indians to ad- 
vance as far as a spot where the soil rises abruptly 
at an inclination of sixty degrees, where the ton 
forma a small subterranean cascade. We climfcj 
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this, not without difficulty. We saw that tie 
grotto was perceptibly contracted, retaining only 
forty feet in height, and that it continued stretch- 
ing to the north-east without deviating from it* 
original direction, which is parallel to the valley of 
Caripe.' 

The illustrious traveller then goes on to consider 
the subject of caves generally, which he treats in a 
manner worthy of his patient acuteness; but lus 
opinions are rather behind the present state of 
science. 

Other instances might be mentioned of riven 
issuing from caverns, and causing the same charac- 
teristic appearance of a straight narrow channel, 
of nearly equal widtli and height, diflcrent en- 
tirely from those which have been formed by floods, 
by the absence of tortuous windings, wide chasms, 
and deep fissures. 

There was a river issuing from a cave, precisely 
similar to that of Caripe, near Telmilotepec,in the 
western Cordilleras of Mexico; but in the night of 
the 16th of April, 1802, the river suddenly ceased 
flowing, bringing great ruin on the inhabitants of 
the countries through which it formerly ran; pro- 
bably, some subterranean disturbance connected 
the reservoir with another outlet, or turned it into 
a lower stnitnm. 

We have now gone through the description of 
caves, according to the classes into which, for con- 
venience, I have divided them. I have not men- 
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P tioned many that are probably more interesting 
I than those I have described, because I only wished,! 
in this chapter, to illustrate certain principles and"! 
theories, and, accordingly, only cited tliose which>| 
were most apt for the purpose. 

I might, for instance, have described the Mam- 
moth Caves, in Kentucky and Tennessee, which are I 
certainly the most remarkable in the world. Many 1 
of them have been descended for hundreds of feet^ 1 
and streams of water have generally been found in 
them. Some of them have been followed for many 
nules ; indeed, so common a feature is this of the 
country, that they cease to attract attention. They J 
are generally like other caves, whose roofs and 1 
sides of limestone are encrusted all over with 
stalactite. There is one cave, in the Cumberland 
mountain, of such great depth that its bottom has 
not been reached. 

The mention of this district, where the rock is ^ 
all limestone, and of so loose a texture as to be 
easily undermined with caves, reminds one of the 
district of which I am now treating. Here the 
limestone is loose, and covers immense tracts of 
country, and, consequently, caves are so numerous 
as to be scarcely a matter of comment. In their 
description the next two chapters will be occupied, 
and it is in order to understand the import of the j 
various appearances, that 1 have dealt generally; 
■with the subject in this chapter. 

I have shown it to be, commonly, that th 
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for the osseous deposits must vary in every case. 
What views on the subject will be required for the 
osseous breccia in the cover of this district, will be 
the subject of the nest chapter. 
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— CAVES AT MOSQUI 

) CAVE. THIRD CAVE. DRIED I 

;r. — COKXECTION 
: CAVES. — CORALLIKE LIMESTONE.- 

BONES OF EODENTS. — OTHER B0SE3. MANNER I> 

CAVES WERE FORMED. FORMER LAKE KOV DRAINED UT A 

CHEEK. EVIBENCE OF FLOODS. SO EVICEKCE OF THE 

PELUOE. — COSCLUSIOS. 

OF all the natural curiosities a country can pos- 
sess, none tend so much to render xt famous 
|-B8 the existence of large caves. There is such an 
' of mystery in the idea of long subterranean 
usages and gloomy galleries shut out from light 
1 life — so little is known of their origin, and 
frare generally accompanied with such beautiful 
mbellishraents of Nature — that one is never tired 
' of seeing them, or of hearing the description of those 
that cannot be visited. Thus, every one who may 
otherwise never have heard of Adelsberg, has heard 
■ the Adelsberg caves, with the renowned pure 
i stalactite, which, hanging from the roof like 
1 immense snowy curtain, is so translucent as to 
torches i 

lieard of the caves in the 
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tanner, every one ha 
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Peak of Derbyshire, where visitors are carried I 
in a boat, by a subterraneous river, along a passage [ 
scarcely two feet high, before they can inspect the 
inner portion. Persons who have never read Hum- 
boldt's ' Personal Narrative' have at least heardof 
the Guacharo caverns, in South America, described 
in the last chapter, which are tenanted by thousands I 
of owls, whose screeching makes the place like a 
den infernal. Few are, perhaps, aware of the ex- 
istence of the caves in New South Wales, described 
by Sir Thomas Mitchell, and fewer still know of 
those in Tasmania. 

But, wherever such natural curiosities are known, 
they do not fail to give great importance to tte 
place, making it as noted as if it possessed a burn- 
ing volcano or a geyser spring. I am not aware 
that any attempt has been made to describe tlie 
caves we possess in South Australia. Some occa- 
sional tourist may have notified, in a stray news- 
paper paragraph, the fact that such things existed; 
but, as far as giving an account of their rich 
and varied beauties, as far as relating the extraor- 
dinary natural curiosities that are to be met with 
in them, nothing at all has been done. And yet 
in point of magnitude, in point of splendour, and 
in a scientific view, they do not yield in importance 
to any of the wonderful phenomena enumerated 
above. In this chapter I propose to give an ac- 
count of them, which, to do them justice, must he 
rather lengthy; for to bring the description within 
small limits would cause many things which are of 
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feentific importance to be omitted. If the narra- 
ion is long, the presumed interest of the subject 
■ust l>e the apology. 

About twenty-five miles north of Penola, on the 
heep-run of Mr. Robertson, in the midst of a 
wampy sandy country, plentifully covered with 
tringy bark, a series of caves are found, whose 
internal beauty is at strange variance with the 
irildness of the scenery around. There is nothing, 
mtwardly, to show that any great -subterraneous 
Kcavation might be expected. The entranoe to 
9iem is merely a round hole, situated on the top 
I hill ; and, were it not for the existence of ccr- 
i temporary huts, and other unmistakable signs 
f the former frequent visits of Bush excursionists, 
one might be inclined to pass the place without 
j noticing anything peculiar, 

^L On going to the edge of the hole, a small sloping 
^■pBth ia observed, which leads under a shelf of rock, 
and, on descending this for a depth of about twenty- 
five feet, then It is one gets tlie first glimpse of the 
magnificence enshrined below. The observer finds 
himself at the entrance of a large oblong square 
chamber, low, but perfectly lighted by an aperture 
at the opposite end, and all around, above and 
below, the eye is bewildered by a prolusion of or- 
naments and decoration of Nature's own devising. 
It is like an immense Gothic cathedral, and the 
numbers of half-finished stalagmites, which rise 
■om the ground like kneeling or prostrate forms, 
I worshippers in that silent and solemn plaoe. 
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The walls are pretty equal in outline, generally 
unbroken nearly to the floor, and then, for the moat 
part, they shelve in as far as the eye can jeach, 
leaving a wedge-shaped aperture nearly all round. 
This seems devised by Nature to add to the embel- 
lishment of tlie place ; for in the space thus left, 
droppings of limestone have formed the most fanci- 
ful ti'acery, where pillars of every shape wind into 
BTnall groups, like garlands of flowers, or stand out 
like the portico of a Grecian temple, the supports 
becoming smaller and smaller till they join like a 
mass of carved marble. 

At the farther end there is an immense stalactite, 
which appears like a support to the whole roof. 
This shuts from the view the aperture in the roof 
behind it, so that the light steals in with a subdued 
radiance, which mellows and softens the aspect of 
the whole chamber. The pillar is about ten feet 
in diameter, and, being formed of the dripping of 
limestone from abo^'e, in successive layers, seems 
as though it owed its elaborate appearance to the 
hand of Art, not the least beautiful part of it 
being that it is tinted by almost every variety of 
colour, one side being a delicate azure, with pas- 
sages of blue and green and pink intermingled ; 
and again it is snowy white, finally merging into a 
golden yellow. It stands upon a raised platform 
of stalagmite, which extends some way down the 
chamber, about three feet high, at the end of which 
is the pillar. 

This platform has been a mass of small stalag- 
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which are now joined together by succea- 
ive droppings, that have covered them over in a 
nanner not unlike the spreading of a linen cloth. 
Lt the south end (the entrance), the cave looks 
i if prolonged behind each side of the narrow 
ling. But this is not the case. Theve is 
(ly the same continuance of columns, like those 
nnd all round; somewhat larger, indeed, and 
lined together so closely as to make the spaces 
lok like the pointed arches of a mediteval crypt, 
whole length of the cavern, as near as I could 
certain, is about 190 feet, the ividth about forty- 
re feet, and the height twenty feet. The floor is 
jeper towards the middle, so that the latter 
easurement varies. Its length would be much 
■eater, and it would run into the next c&ve, but 
lat it is blocked up by the large stalactite I have 
tcribed above. 

On going round this, and observing, still on 
ffvery side, the stalactite pillars, the opening which 
lets in the light to the north end is seen. There 
was evidently no aperture here formerly, as a pile 
r broken limestone shows the roof to have fallen 
i; and, by the manner in which the damp has 
mnded the sharp fragmentary outlines, by the 
■ay the heap is covered by creeping plants, it de- 
.ares itself to have happened a long time ainee. 
his inlet is larger than the one at the entrance. 
The second cave that now meets the view is 
lifferent in many particulars from the former. It 
is smaller, and so thickly studded with stalactites 
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as to render a clear glance tlirough it impossible. 
These are not like those of the former cavern, dif- 
fering inasmuch as they are all very white, anJ 
mostly broader at the top than at the base, giving 
them the appearance of groined arches. Some 
are thin, and look, from tlie manner in which they 
are deposited, as if they were gracefully festooned 
in honour of some festival; some are mere delicate 
ehafts, and every now and then some large unfi- 
nished stalagmite appears in the form of a veiled 
statue, mysteriously enshrouded in heavy wlute 
drapery. 

When this chamber has been nearly traversed, on 
looking back, it is surprising what a different aspect, 
it bears; one would think a dense avenue of sta- 
tuary before some palace had been passed, so 
solemn, so great, and yet so life-like are the curious 
wreathed and twisted columns, -with their nume- 
rous groupings and strange varieties of form. At 
the end of this cave (it is not half the length of the 
first) tliero is another aperture open to the light, 
caused also by the falling in of the rock, which 
once arched it over. It is a large circular hole, 
whose sides are precipitous, with a smaller pile of 
broken stone in the middle, as in the one last men- 
tioned. It was here that many years ago some 
natives destroyed 300 sheep, by throwing them 
from above on the hard rock below. This was 
about the time they were committing many out^ 
rages. Including the murder of Mr. Brown. How 
the settlers revenged themselves is she Be- 
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farther in tlie cave, which will be presently 
loticed. This opening is the last through which 
Bght gains admission to the vaults, and the en- 
ice to the last cave is on one side, in a line with 
'that just quitted. 

This one is so thickly studded with stalactites, 
and these, sometimes, so very wide at the base, that 
from the outside it seems like a carefully-arranged 
fcene, which, from the interminable variety of form, 
.Or magic effect of light and shade, might easily be 
thought intended to represent a fairy palace. On 
.proceeding a little way, the ground becomes pain- 
fiilly uneven. You have to climb over boulders, 
•whose summits almost reach the roof, or you have 
to descend into what might almost be called 
pits, the more rough and uneven because of their 
natural ornaments. 

Very soon the cavern becomes as dark as night, 
to that no further exploration can be made without 
candles, and, even with these, the utmost caution is 
laecessary, as there are pits, caverns, and holes In 
all directions, some of them leading to other small 
^bterranean passages. There is one, in particular, 
hich is a great fissure, extending nearly from side 
to side. It is very deep. The sides are smooth 
juid slippery, and, as light is thrown into its gloomy 
jSepths, the sides are seen to be divided in some 
ilaces into columns and pillars, making even that 
lark place elaborate with natural architecture. 

Farther into the cave the roof becomes lower 
ind lower still, surmounted with the ghostly white 
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tites, and, at last, the passage onward is so 
small that one must stoop very low in order to 
proceed. 

It is not without a shudder that one goes 
through this passage. Far away from the light 
of day, this groping along a small vault makes one 
dread to be bent down between stone walls, unable 
to stand straight or breathe freely. The passage 
widens, however, when the last chamber is reached. 
There are few stalactites here, but the number of 
boulders increases, so that to explore the place is 
to climb and scramble from rock to rock. At the 
upper end there is an immense mass of stone, by 
scaling which the cave is seen to narrow, so that 
human beings can hardly go farther. There are, 
however, many passages at either side of this and 
tlie other chamber, some of wliich have been ex- 
plored, and it would appear that they are cod- 
tinuous to an immense depth underground. This, 
therefore, may be called the last chamber, though 
filled to bewilderment with fissures and galleries 
which may lead into as many more. 

A painful stillness reigns in this last cavern, 
which becomes positively unbearable, after re- 
maining a little time. Humboldt, in his account 
of the caves of Guacharo, complains that the noise 
of the birds dwelling there gives an awful addition 
to the horror of tliose underground vaults ; but any 
noise would be less dreary than the dead silence 
which reigns here. Whether it is that the air is hot 
end close, or whether the depth compresses the 
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Imosphere beyond its usual density, I cannot aay, 

t certainly the quiet presses painfully upon the | 
lense of hearing, and the closeness gives a feeling ' 
of smothering which adds to the horror of a place 
deep in the earth and far from the light of heaven. 
At the side of one of the boulders, on the right- 
hand side in entering, in a crevice l>etween it and 
the wall where Nature seems to have made a na- 
tural couch, lies, in the position of one asleep, with 
the head resting on the hand and the other limba 
reclining, the dried and shrivelled corpse of a 
native, but slightly decayed, and almost petrified 
by the droppings of the limestone. It is known 
to have been there for many years without de- 
composition, though the fingers and feet became 
annually more encrusted with stalactite. 

The history of his coming there is a sad one. 
The blacks, in addition to the destruction of the 
sheep spoken of above, committed murder and so 
many acts of violence that the settlers resolved to 
be avenged. They assembled, and set out with tlie 
significant motto, '■ Let not your right hand know 
what your left hand doeth.' The natives resisted 
desperately ; some were shot in every part of the 
country. One, wandering near these caves, was 
seen, and brought to the ground by a rifle-ball. 
Badly wounded, he managed to crawl away unob- 
served, and, thinking that he would be sought for 
as long as life was in him, crept down into the 1 
lowest and darkest recess of the cavern, where 1 
rightly judged few would venture to follow. Tin 
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he lay down and died. Time went on. Not * 
tear was shed over him as be lay there uncoffined, 
but drops of water fell upon him from the rock 
above ; and when, a long time after, his remaina 
were discovered, the limestone had encased liim in 
a stony shroud, which to this day preserves his 
remains from decay.* 

The limestone alone will not, however, explain 
the absence of eremacausis. The peculiarity of 
the atmosphere has something to do with it. 1 
noticed, near the entrance of the last cavity, the 
body of a sheep, which had evidently fallen from 
above whUe the animal was too incautiously brow- 
sing on the tempting foliage. It had been there 
some time, yet the flesh seemed as if but lately 
kiUed. The chemical property of the air does not 
materially differ from that above, and no satisfac- 
tory reason appears why the chemical constituents 
should not, once the vital stimulus has ceased, re- 
act upon themselves in this case as in every other. 
The same thing, however, is observed in many 
vaults, and probably the uniformity of temperature 
bears a part in the phenomenon of which the re- 
nowned kings of Cologne and the mummies of the 
Italian cemeteries are instances. 

On leaving this last and lonely chamber to re- 
turn to the light, a narrow fissure, richly wreathed 
with limestone, is observable on the right hand 

• Aa enteq)rising Hliowmim Las siueo alolen thia body, It was once 
recovered from his handfl, but wm fiually aimed off. The whole 
hiBtoij of the larceny, (md iho attempts of the Governmeut to recotor 
tbo txtdy, form a very amuutig incidout in colouial hi«Iory. 
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going out. Proceeding a little way down, a large 
vaulted chamber is reached, so perfectly dark and 
obscure that even torches can do but faint justice 
to its beauty. Here, above all other portions of 
the caves, has Nature been prodigal of the fantastic 
ornament with which the whole place abounds. 
There are pillars so finely formed and covered with 
such delicate trelliswork, there are droppings of 
lime making such scrollwork, that the eye is be- 
wildered with the extent and variety of the adorn- 
ment : it is like a palace of ice, with frozen cascades 
and fountains all around. At one side, there is a 
stalactite like a huge candle that has guttered down 
at the side ; at another, there is a group of pillars, 
which were originally like a series of hour-glasaes, 
set one upon another from the roof to the ground, 
and the parts bulging out are connected by drop- 
pings like icicles, making them appear most elabo- 
rately carved. In addition to this, there is above 
and below — so that the roof glistens, and the 
ground crackles as you walk — a multitude of small 
stalactites, which fill the whole scene with frostings 
that sparkle like gems in the torchlight, In one 
of the passages leading away from this chamber 
there is an opening, which, after being followed for 
some distance (on all fours, for it is exceedingly 
Bmall), leads into anTither spacious chamber, full of 
stalactites, open to the sky at one end by a wide 
aperture. This latter cave was known for a long 
time by the name of the Deep Cave, and was 
thought to be quite disconnected with the ones just 
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described. Indeed, it was at one time believed to 
be almost inaccessii^e, as there is a clear descent of 
about thirty feet from tlie roof to the floor of the 
eavem, but quite lately there was a communication 
found between the two. There is nothing peculiar 
in this cliamber making it differ much from tiit 
last. Of course the festooning of stalactites is 
as fanciful and full of beauty here as elsewhere, 
except that they are rather less numerous, and 
there is a little less light to view them by. At 
the side of this cave there is another cave, probably 
also communicating; the passage has been dis- 
covered at the same time. This is exceedingly 
de«^ probably over sixty feet, and only a wide 
spacious chamber. As there is no possibility of 
descent except by a rope, and as I was informed 
that the cave possesses little that is interesting, I 
preferred to wait for its exploration until a more 
practicable passage should be found between it and 

f its ae^lvMiTs. 

'ni«L«ittlM!>I«5t of the subterranean beauties, and, 

'on emcneuk^ towards the opening, the fresh air and 
more luminous aspect come gratefully upon the 
senses. Amazed and stupified as you may be with 
the beauties left behind, one feels, as the eyes be- 
come dazzled by the approaching light, that the 
greatest beauties of the earth lose half their charms 
when shut out from the heavenlj' radiance of the 
sky. 

1 have now to allude to some organic remains 
mhI vtther curiosities found in the caverns. On 
»hW of the first chnmher of tlie cave just 
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lescribed there is a fine section of the coralline fos- 
Mliferous limestone of which the rock is composed. 
Here are seen immense masses of the Cellepora 

ibierensis, which is the predominant fossil of 
ike formation. It is standing upright, shrub-like, 
and much branched, exactly in the position in 
Trliich it grew. This must have been very near the 
main reef, or perhaps formed part of it; at any 
rate, it has not been disturbed since its growth, 
and must descend to a much greater depth than 
the floor of these caves. Shells are common on 
the rocks, especially the Pecten coarctatus, which has 
been so often spoken of in a former chapter of this 
■work, and at a small distance nearer the entrance 
the coral entirely disappears, and white limestone 
is found in layers varying in thickness from one to 
Bix feet. 

Next among the important organic remains of the 
cave are the bones. It lias not been mentioned, in 
treating of osseous caves, that the bones of animals 
when found in caves, if like existing species, were 
always much larger than any which are contem- 
poraries with man. 

In Germany, in Italy, and in many other places 
■ wherever bones were searched for, they were found, 
more or less abundantly, in every case, similar to 
animals at present existing, but of a much smaller 
size. This latter point is of much importance, and 
may be stated as having become almost a law in 
geology, as it is applicable to almost every instance 
known, that the animals immediately preceding 
those at present existing o!i tlie earth were identiw' -■ 
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in every particular with the present, only very 
much larger. 

Knowing these facts, and also knowing that our 
caverns were as ancient, according to appearance, 
as any mentioned above, there is nothing surpris- 
ing in finding osseous deposits in them also. Long 
before I had visited these caves, my attention was 
called to what was stated to be a small pile of 
bones, which were found one day by the accidentfd 
breaking of the stalagmite with which they were 
covered over. On examining the spot indicated, 
I found they were in the raised platform, at the 
foot of the large stalactite, in the first cave alluded 
to fibove. 

This platform is about fourteen feet long by eight 
broad, and I have no hesitation in saying that, ex- 
cepting the thin layer of stalagmite on the top, it 
consists nearly entirely of bones. Nor is this all. 
During the whole length of all the caves, wherever 
the floor ia sufficiently level to enable one to jier- 
ceive it, there is a constant reappearance of the 
broken bones, whenever the limestone pavement is 
broken through. Ilowdeep the deposit goes, I do not 
know, but in the platform juat named I was able 
to scrape away almost to the depth of two feet, and 
found the deposit as thick as ever. 

The extraordinary manner in which they are 
agglutinated together is also worthy of remark. 
They are not found in any regular position, such 
as would be imagined had their owners lived and 
died where their remains now lay. Heads, jaw- 
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Biones, teeth, ribs, and femure are all jumbled and 
Iconcreted together without reference to parts. 
iThe quantity of small animals it must have taken 
■to form a deep deposit of their bones — -perhaps two 
wSset deep, ten wide, and of indeterminate length — 
must have been something prodigious, for they are 
compressed into the smallest possible space, and 
I nust have decomposed from exposure. How they 
same there — a question which has puzzled all geolo- 
-I -will allude to by and by. We have first 
Etc examine to what animals they belonged. The 
■bones which most predominate are evidently those 
of some animal belonging to the order of Rodents. 
The skuUs, teeth, and bones of these abound, per- 
haps in the proportion of three to one of any other 
Ifiscription, and, though numerous, it was with 
I'Conaiderable difficulty I could find one entire skull. 
I'lt may be described as a low flat head, with the 
■incisors of the upper jaw coming abruptly out at 
1 curve from the bony palate, the orbits large, with 
iie molars on each side pointing outwards. The 
kincisors of the lower jaw do not meet those of the 
tapper when both are m sttti, and there is a consi- 
lerable hollow between the three molars and the 
lower part of the incisors. There are sixteen teeth in 
all — four incisors, and on either side of both upper 
and lower jaw, three molars. In this case, as indeed 
1 all the Rodentia, there is a great distance between 
Jie incisors and the back teeth, but, as it appeared 
, greater in the skulls I am now considering, 
first, I was rather at a loss to make out the 
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exact species to which the remains formerly be- 
longed. The size (about an inch and a quarter long, 




and three quarters of an inch wide) made me in* 
clined to refer them to the jerboa, described by Sir 
T. Mitchell as occurring on the Murrumbidgee; 
but I looked in vain for the long tibia which should 
be in the neighbourhood of the skull of such an 
animal. Besides, the teeth were only three in num- 
ber, and, though it is suspected that the fourth 
tooth disappears from the adult jerboa, their struc- 
ture was against such a conclusion. In the latter 
animal the enamelled edge makes a sort of sinuous 
or waved edge around the whole tooth ; but in the 
ones under consideration there were three distinct 
septa in the enamel of the grinding surface on the 
first tooth (the anterior and largest), and two in 
the two others. After having referred these teeth 
to an animal very closely allied to our domestic 
mouse, only much larger, which I was led to do 
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er some consideration, I concluded that they 
ged to an extinct species, and confirmed the 
as to size which has just been alluded to. 
' since found, however, that in this I have 
«n mistaken. My attention was often called to 
little mounds of sand in the plains, where rushes 
grew abundantly, and these were bored on ever)' 
side by small burrows. For a long time I was 
under the impression that these were caused by 
bandicoots {Perameles), which burrow under- 
ground for the roots. One day I caught one of 
the little brown creatures, which I constantly saw 
running from hillock to hillock, and into their 
burrows. To my astonishment, I saw that the 
teeth corresponded in all particulars with those of 
the rodents in the cave. As the species is, to the 
best of my belief, new, 1 will here describe it. It 
is of a dark-brown colour, the fur thin and fine, 
filled with longer hairs of a lighter colour. The 
anterior limbs have four complete toes, which are 
sharp and compressed. There was no rudimentaiy 
thumb ; the hind feet have five toes, which have also 
eliarp, compressed nails. The two external ones are 
much shorter than the others ; the muzzle is short 
and blunt, and the teeth are more similar to the 
true or common rat than any of the Rodentla. 
Their dentition more nearly resembles the true 
! rat tribe than any of the same family; the whole ani- 
mal resembles the Cape otomys (whose dentition is 
, also an approach to the true rat), and doubtless will 
id to form a link of connection between the 
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two Species. I must further remark, that it does 
not belong to any of the present catalogued species 
of rodents belonging to Australia. There are 
fourteen species peculiar to Australia, and two 
water rats. Two are peculiar to Tasmania, two 
to Port Essington, and the rest common to the 
southern part of the continent. As far as I am 
aware, it is not one of these. However, its bones 
are the preiloniinant ones in the cave, and the 
habits of the animal easily explain the peculiarity. 
As it will be shown hereafter, these caves owed 
their origin to times of flood or inundation ; and 
those animals whose habits led them to burrow in low 
flat lands would be, of all others, tlie most likely 
to become the first victims of such a visitation. 
The foregoing drawings of the skull are from a cave 
specimen. Tlie conclusion is rather ludicrous. 

' Porluriiiiit montca, DAfcetur ridiciilua miie.' 

These bones, instead of belonging to extinct 
animals, are those of animals existing within a 
short distance of the caves. The same may be 
said of the bones by which these are accompanied. 
The first and most common, next to those above, 
are long jaw-bones, with four molars, three false 
molars, one canine, and three incisors on each 
Bide; the condyle a flat well-defined hinge, and the 
coronoid process sloping back at a very obtuse | 
angle, so as not to be raised much above the plane 
of the jaw. These features would seem to imply 
an animpl with a long, low, flat head, of predatory 
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labits, bearing great resemblance to the long-nosed 

jancKcoot (Perameles nasuta), to which, or to a 
nearly allied species, no doubt the bones belonged. 
These animals also burrow in low grounds. 

The second are the jaws of an animal not un- 

ike the Mi/rmecobius, with two false molars more 
Hum the native cat, and the condyle very imper- 
rtly developed. I must mention that the angular 
process or inflection of the side of the jaw was 
inost perfect in this instance, making it extremely 

feubtiiil whether the animal was of the marsupial 
; yet the animal was of that order, and the 
l^wcies is yet existing in the neighbourhood as the 
Thascogale peniciUata, or native squirrel, a pretty 
^tle animal, eight inches long, with a long pencil- 
lated black tail, and the rest of tlie fur a light grey, 
exquisitely soft and delicate. This little animal is 
most destructive and pugnacious, living in dead 
iollow trees, and I have only seen it near low land. 
To this family also belong the bones of a small 
jiuimal not uncommon in the stalagmite. The jaw- 
bones are about five-eighths of an inch long, and 
Sistinguished by the extraordinary sharpness of 

ha needle-like protuberances on the crown of the 
liolars. The animal previously mentioned has 
rery pointed crowns to the molars, and false molar 
teeth, but those of the latter are quite as minute 
and sharp as those of the bat, to which animal the 
dentition bears a strong resemblance. I presume 
4he animal possessing them was the Phascogale 

yygmcBa^ a small variety of the Phascogale, which 
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is not now common. It 13 mostly found in the 
more DOrtheni parts of this district, and frequents 
trees, Inirrowing near their roots. 

The nest was an animal possessing canine teeth, 
which bore an extraordinary disproportion to the 
others. There were in addition, on each side, five 
tooUrs., one false molar, and three incisors. The 
COTidyle, coronoid, and angular process much resem- 
bled those next -mentioned animals, probably both 
iosectiTOTous and camivorous, from the form of 
the teeth. Xext were the bones of an animal as 
nearly as po>58ib1e resembling our native cat {Dasy- 
uru^ JIitU4fii. or the spotted opossum of the early 
settlers), though not identical. I could tind no 
perfect adult specimen of the lower jaw. 

Both these aniraals belonged to the same family 
of Dasyurus, but the first-mentioned, or smaller 
variety, with large canine teeth, does not at present 
exist, as far as my knowledge extends. The latter 
is a very common frequenter of houses in Australia, 
being as destructive and vicious as the rat at home, 
whose place in domestic economy it usurps in this 
colony. In its wild state it lives under rocks and 
stones, in fact, in any underground cavity, but it 
does not burrow, and only takes to trees when pur- 
sued, or at night in search of birds, which it tills 
while roosting. Besides those bones there were 
those of the vuljiine phalanger, or common Austra- 
lian opossum, and several others which are known 
to be common about the immediate neighbourhood. 

It is to be remarked, however, that the bones 
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lommon are those of animals which burrow under- 
ground, and liable, from that cause, to be drowned 
by any sudden advent of water; also, the bones do 
not seem to be entirely deprived of gelatine, but they 
have the appearance of great antiquity. They are 

jenerally covered with a crust of lime, which 
easily scales off in thin plates, leaving the bone 
dean and perfect. 

I -will not now enter into a description of the 
other bones ; it would take ages to classify them 
bU, even were the difficulty less than it is, so I 
must content myself with stating that I could find 
bo remains of a large animal, and it must have 
taken millions of individuals to raise the deposit 
that is formed. I may add, however, that the types 
of all the existing animals would not be much 
smaller. The kangaroo bones found in the Welling- 
ton Valley caves are at least three times the size of 
any now living; and the same may he said of the 
opossum. Those caves are, I understand, in a much 
older deposit, and probably the same may be said 
of the bones, though, from what I shall say in the 
next chapter, the large kangaroo may be still exist- 
ing. Now, as to the way these bones came to be so 
■'congregated: had the mouse-bones been smaller, 
and near some Piioenician colony, we might suppose 
them to be rt-Iics of Pagan religious worship, for 
these people used to sacrifice mice in caverns, and 
make a tumulus of the bones. Such a theory 
would hardly do here. We must premise, first, tl 
the animals did not live and die where they a 
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found, tor their remains are not associated ' 
what we must expect, bad tliey lived there, neither 
are their bones found in the state they wonld be 
in under such circumstances. Besides, the depth 
> great, and the place too extensive, for any 
nal to live in as a place of shelter, 
iorae geologists are of opinion that most caves 
wtre formerly in the position of an underground 
current or river (not uncommon in limestone), 
which would carry down organic remains; but I 
can assort almost ]>ositively that there is no visible 
place for either the egress or ingress of water in 
thcs* caves, unless by the roof, or through the mean- 
dering ihread-Iike passages at the end. A river 
■ the sense of a continued running stream there 
wAA not be, or even a creek, so that the theory 
Tinfl not meet the present case, so far as I have as 
yet seen. 

Sitmo, again, suppose the animals to have fidlen 
ftvwm above; but though tliis would account for 
Ihiiics near the holes, it would not give a reason for a 
^p tlqwsit extending the whole length of tbe paa- 
»ip\ Stune others agree that the bones could oolr 
Kav<c collected during an extensive inuodaDiMi, 
«itch iTOttH cause them to accumulate, eitbo- by 
<h^w^ W^ numbers of animals into the caverns, 
thv tW n^less agitation of the waters above. 
irHh this latter theory I agree, as the most con- 
it irith observed facts. I liave remarked before 
"^.ihc caverns are on rising ground (another a 
ist a river). Now, suppose an ind 
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dation gradually covering the plains below, all 
living creatures (that were not tirowned in the 
plains, which would not, as we have seen, be the 
largest number,) would take refuge on the hill. 
Let the waters still rise until a multitude of all the 
things that creep tlie earth are huddled on to the 
hillocks all around. Place a cave on the top; how 
rapidly would they take refuge therein, and as the 
swollen waters poured slowly into their last re- 
source, what multitudes would leave their skeletons 
to mark the work of destruction, besides the floating 
bodies of those drowned by the first rush of the 
waters below, that would be carried down by tlie 
current or swept in by the wayward action of the 
fluid. Tliis theory appears to me to be the most 
acceptable; and let us look, for one instant, at the 
curious corroboration afforded by the nature of the 
country around. 

The caves, as I have said, are on the summit of 
a small hill, which is part of a low range running 
north and south. It is separated from another 
range on the west by a narrow flat, scarcely a quar- 
ter of a mile wide. This fiat is singularly level, and 
where there are any eminences they have a rounded 
outline, making them look like Islands on the flat. 
To the north this flat is closed, at about six milea 
from the caves, by a junction of the ranges. To 
the south, at about four miles, it opens out into a 
much wider flat, and then is closed by a junction of 
the ranges again, with the exception of a small 
opening, through which a rivulet or creek passes. 
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It will therefore be seen that, were it not for this 
opening, the whole flat would be a valley perfectly 
enclosed, and allowing no exit for the water, which 
■would drain down from the surrounding bills. 
This would give rise to an inland lake, whose only 
drainage would be when the water was high enough 
to pour into the caves. In fact, the cavea would 
be neitlier more nor less than the katavothra, or 
swallow-holes, of the enclosed valleys of the Morea, 
spoken of in the last chapter. Now, there is very 
good evidence that the creek which at present 
drains the flat has only been recently formed, 
When overflowing in winter, it enters very deeply 
into the banks, so that, in a few years, it will be 
much wider than it is now. As its greatest width 
is very small, there can be no question that its 
origin is very recent. Probably, as the range is 
rather lower here than elsewhere, its beginning 
was an overflow, \vlieu the inland valley was rather 
more full than usual. The flat itself, even if the 
existence of the caves were not known, would be 
ascribed to a lake, because the level appearance of 
the bottom and the nature of the sides are precisely 
similar to the Swede's Flat, already alluded to. 
However much the aspect of the country has 
altered since the occurrence of the water upon 
this lake, the appearance has not changed to such 
an extent as to leave the least doubt about the 
origin of the caves, ^vhen the ground is inspected. 
With regard to the nature of these inundations, 
I do not think the country has been more liable 
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to heavy rains than it ia at present. Certainly I 
a flood of water covering a flat, and converting I 
it into a lake, would be an astonishing as well as J 
» pleasing sight to the settlers here ; but, if I 
drainage were imperfect, the flat would be %vithout I 
the creek. I am sure one of our ordinary winters I 
Would produce aU the results that are here evident, I 
ieaving the country around as little marked with J 
ravages of excessive rain as it is at present, — and ] 
that is saying a great deal. I was once of opinion I 
that there were here signs of an extraordinary 1 
jnundation, but a more careful inspection has quite j 
dissipated this notion. Floods there have been, I 
and probably seasons of more violent rains than I 
commonly seen at present, and perhaps of such J 
violence as to be unexpected again, without some | 
great change in our at present sleeping volcanoes. I 
It is singular that two phenomena should be | 
accompanied with such similar results in countries I 
80 far apart as Australia and the Morea, yet there | 
can be no doubt that our caves and their valleys, | 
and our swallow-holes and katavothra, are in all ] 
respects identical. I 

The entrance to the caves at the Mosquito Plains I 
is from above, and the shape of the descent into J 
them, and the walls on each side, is exactly that of a ] 
watercourse. At the first descent, the stones have I 
fallen do^vn into a kind of slope directed towards I 
the right side of the cave, which has a deep inden- I 
tation, in consequence, just at the distance that the I 
water would impinge upon it. Again, this hollow | 
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has a projection on the farther aide, which has 
thrown the stream to the other side of the cave, 
where there is another indentation. From this 
the wafer lias evidently been thrown off on to the 
big stalactite before described, at the foot of which 
all the bones have been deposited. It is easy to 
see that this stalactite is the only obstruction the 
water would meet in its course, and the occurrence 
of bones in any quantity here, and here only, is 
thus explained. I think that there is evidence here 
also to prove that these inundations took place many 
times, and that long periods of rest intervened, 
during which no water flowed at all. In the first 
place, the caves must have existed some time before 
stalactites were formed ; and, secondly, those stalac- 
tites which reach from the roof to the ground would 
have been washed away, had the water been con- 
tinually flowing. 

Therefore, there must have been, first, the floods 
which scooped out the caves; and, secondly, the 
floods which piled up the bones at the foot of 
the stalactites formed during a period of rest. 

For the first, a great many floods of water must 
have flowed to hollow out so large a series of 
caverns ; probably every year, or nearly every year, 
during the summers or dry seasons of which, the 
stalactites were forming.' For the second, there 
must have been either one violent inundation, 
8o as to drown all the animals in one great cata* 
strophe (and of tliis there is no evidence), or there 
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nfter some consideration, T concluded that they 
belouged to an extinct species, and confirmed the 
law as to size which has just been alluded to. 
I have since found, however, that in this I have 
been mistaken. My attention was often called to 
little mounds of sand in the plains, where rushes 
grew abundantly, and these were bored on ever}' 
side by small burrows. For a long time I was 
under the impression that these were caused by 
bandicoots (Pcrameles), which burrow under- 
ground for the roots. One day I caught one of 
the little brown creatures, which I constantly saw 
running from hillock to hillock, and into their 
burrows. To my astonishment, I saw that the 
teeth corresponded in all particulars with those of 
the rodents in the cave. As the species is, to the 
best of my belief, new, I will here describe it. It 
is of a dark-brown colour, the fur thin and fine, 
filled with longer hairs of a lighter colour. The 
anterior limbs have four complete toes, which are 
sharp and compressed. There was no rudimentary 
thumb; the hind feet have five toes, which have also 
sharp, compressed nails. The two external ones are 
much shorter than the others ; the muzzle is short 
and blunt, and the teeth are more similar to the 
true or common rat than any of the Rodentia. 

Their dentition more nearly resembles the true 
rat tribe than any of the same family ; the whole ani- 
mal resembles the Capeotomys (whose dentition is 
also an approach to the true rat), and doubtless will 
be found to form a link of connection between the 
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entirely from the loose underlying shelly deposit. 
In the course of time, when the rock was quite 
raised from the sea, the most loose of the shelly 
parts would crack and loosen into fissures, leaving 
a space under the hard, concreted upper strata, 
thus giving rise to caves. In the district are many 
caves of which the hard roof never falls in to 
reveal their extent, and which are only known 10 
exist by the hollow sound percussion of the surface 
gives, or by the boring of a well accidentally dis- 
playing them. In confirmation of these views as 
to their origin, I may here state what has been for- 
merly mentioned, that, wherever the formation 
occurs, there are always about three feet of hard 
schiaty limestone covering it. Secondly, eaves are 
very common in the district; and, finally, I have 
seen the same thing in operation at Guichen Bay, 
where the loose shelly rock has been hardened by 
the mere action of the waves into a thick deposit 
above the proper formation, which remains loose. 

Now as to stalactites. It was formerly stated, 
by many eminent chemists, that these could not 
easily be accounted for, as water would not dissolve 
carbonate of lime, or the ordinary limestone. It 
has, however, been since determined satisfactorily, 
that water will hold a certain quantity of carbonic 
acid in solution, and will then dissolve a certain 
quantity of lime. Water felling on grassy ground 
derives a quantity of carbonic acid from plants, and 
this, filtering through and evaporating, would leave 
the lime it had dissolved on the inner side as a little 
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liodule, gradually enlarging by increasingdeposition. 
■Wherever the quantity of lime was small and pure, 
[ and the evaporation slow, crystallisation would take 
place, which is the case in nearly all the stalactites 
in these caves. I must mention that, with the excep- 
tion of the ridge on which the caves are, there has 
been little or no upheaval, and no higher ground 
from which any stream might bo derived for a long 
distance. The country around is singularly level 
and flat, destitute of anything like a large creek, 
or even of surface-water in a dry season. Devoid of 
rivers and hills, the aspect is far from pleasant for 
those whose tastes are with the poet, who said : — 



Before concluding this description of the caves, 
there is one point which I am anxious to dwell 
upon. There was a time when I very tenaciously 
held an opinion, at one time promulgated by the 
late lamented Dr. Buckland, in his ' Reliquia) Dilu- 
vianiE,' to the effect that the bones in caves were 
relics of the Deluge. That opinion I believe to be 
quite untenable. Not only did different causes 
operate in producing similar phenomena, but also 
there is overwhelming evidence that they were 
formed at different times. Some, as we have seen, 
were dens of wild animals ; others, places of human 
abode or sepulture; others, again, mere drains; 
while some can boast that they entomb animals 
which have long ceased to exist — 'the giants of 
thoBe days.' This is by no means a general rule. 
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The fact found to prevail so extensively, and to 
confidently api)ea!ed to, namely, that all bore marks 
of the action of water, is a mere consequence of tlie 
course of their existence; — if water did not fre- 
quently run in great quantities where they are 
found, they never would have been there at aU. 
Revelation ia, however, much better without such 
equivocal support as misinterpreted facts. It cau 
well spare this testimony, since Science has laid 
nearly all her latest and most glorious laurels at 
its feet. What we should never have looked for, 
namely, the marks of an inundation which only 
lasted a year many thousand years ago, lias not 
been found. But its very absence might be cited 
as a corroborative fact. Let us, however, at least 
congratulate ourselves that Geology displays as 
much the wonders of the Creator as its sister 
sciences, Chemistry, Mineralogy, or Botany, and 
they bewilder us with visions of God's immensity. 
These silent caves, never for ages past enlivened 
by the busy hum of life, scarcely echoing to the 
footsteps which explore their hidden beauties, have 
within themselves a wondrous record of this planet's 
changes. 

Geologists have been accused of requiring too 
much time for the operation of the mutations they 
have helped to disclose; but look upon this architec- 
ture — this glorious tracery of Nature — remember- 
ing that it has l>een formed atom by atom, and 
line by line; consider how long it must have taken 
a mere drop of water to t^nke doAvn from above the 
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marvellous columns which adorn this palace of 
stone, and ask, Will years, even counted by hun- 
dreds, cover the period it includes ? 

Man, in his busy speculations among the stars, 
has told of wondrous things. He has pointed out 
orbs whose distance from us he has discovered, but 
his numbers have an unmeaning sound, which his 
own mind cannot reach. He has traced dim clouds 
to universes whose existence may have finished 
since the radiance which now shines upon him 
proceeded from them. All his discoveries enlarge 
our small ideas of the immensity of Omnipotence. 
And does not Geology do the same? Beneath the 
soil, carpeted by various flowers which herald 
forth the beauty of a world to come, are secrets 
which are only known to man in part. 

But these revelations, small as they are, stretch 
far beyond his comprehension. He learns that the 
dust he treads upon was once alive, that the rock 
on which he takes his stand has lived and died — 
has been a thing of life, and is now a stone : and 
this is a time which reaches so far back as only to 
be understood by Him who was from eternity. 
He sees that a cavity (but an atom in the world) 
has, by the small dropping of water, created itself 
into a palace, and then has it stood a silent witness 
to the earth's history, has become a cemetery of a 
creation swept away in one of its changes. But 
this is not all, nor even a part. It requires now a 
laborious man to learn all which, little by little, 
has been revealed to those who have looked into 
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the past history of creation ; and man, pausing in 
his vain endeavour to stretch his mind to the 
capacity of that which has no bounds, is obliged 
to rest himself from the thought of the Infinite, 
and to confess that, whether he searches in earth, 
or sky, or sea, he is everywhere met by the visions 
of the Illimitable. 
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CHAPTER Xm. 
CAVES. 

CAVES. MOUNT BURR CAVES. VANSITTART's CAVE. MIT- 
CHELL'S CAVE. THE DROP-DROP. BONES OF A LARGE 

KANGAROO. ELLIS'S CAVE. UNDERGROUND DRAINAGE. 

CAVES AT LIMESTONE RIDGE. OTHER CAVES. CONCLUSION, 

I COME now to describe the other caves in the 
district of which I have undertaken to write. 
As already repeatedly remarked, where the whole 
district is one formation, and that a loose lime- 
stone, these may be expected to be numerous 
enough, and so, in fact, they are. 

The first intended to be described are those of 
Mount Burr. This hill, as my readers are aware, 
is an immense upheaval of limestone by trap rock^ 
causing a fault similar to that of Leake's Bluff, 
with this difference only, that trap rock is visible 
on the latter and not on the former. It is a hill 
covered on all sides with the outcroppings of the 
limestone, and, towards its base, has several little 
escarpments. Some of them have troughs, or 
small valleys, descending to their base from the 
higher land beyond them, and then any drainage 
which comes down either lies as a pond at the foot 
of the rock, or drains underneath it. 

A A 




: the vater drains hts 
E aeries of cmns. No one would 
'y dimt there was so esten- 
Thc Bmestone appears per- 
il ei hotn four or five feel 
e isonly one veiy small 
I '«Uck a man can barely creep. 
1l «■■ «itf ^*(^ Aat Ac eaves were discovered 
WapecaiH^ebsHnedtoseeTlucfa irarthe water 
Ote tmfang dsroogli the orifice, a verj 
with the roof not 
1, or^ in places., at most twentjr, 
ierc frc^ Ac gmmd, but vezy irr^nlar. There 
axe Sew or no stalactites, but the water drops 
i fcr o^^ in quaatities quite large enough to make 
AcB m a vetT short time, and, therefore, we may 
e that the caves have not beoi very long ip 



s are three or four wide passages off this 
ctiinltf r. leading to as many subterranean ones. As 
tii^ traverse underneath, there are several places 
vlieretbe light comes in fi*om above, through aper- 
tures in the limesrone. These were noticed long 
before their connection with the caves were known, 
wA were thought to be natural wells. The whole 
t of the caves has not been ascertained, but 
* been followed for an immense distance, 
t diminishing in width or in height. They 
i, in other respects, ven,' remarkable or 
I, as they contain but few stalactites, and, 
i they are yet known, no other natural 
1^ Tt is true that their aspect Is both 
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grotesque and singular, having a very wild ap- 
pearance by the light of the torches necessary to 
explore them, 

AVherc the roof has support, they have the ap- 
pearance of groined arches ; and the fanciful man- 
ner in which the water has worn the faces of the 
Btone is like rough tracery. What has a beautiful- 
appearance, and is, in fact, a singular phenomenon, 
is a series of most delicate wreaths, which hang 
down from tiie ceiling like clusters of long silken 
h^r. These are roots of trees, which grow in the 
limestone above, and descend through cracks and 
crevices until they reach the floor of the cavern 
beneath. Some few are as thick as a man's finger, 
and these not only descend from above, but grow 
into the floor beneath, looking like the branches of 
the banyan tree or iron pillars, planted to support 
the roof. The majority, however, are thin and 
ulky, and look almost like gossamer. When one 
takes in hand what appears to be a thick bimch, it 
proves as light as a feather, composed of thin shreds, 
which throw out tubers every now and then, which 
interlace and form a compact network. There are 
no cracks visible where they are thickest, and yet, 
that such thin filaments could penetrate the lime- 
stone unless there were apertures, does not appear 
possible. This is the only cave where lobserved any- 
thing of the kind, even though the limestone ceiling 
might be thinner, with trees on the top. All the 
roots were bro^vn in colour, possessing a thin, light 
cortical subst ince, and being white inside. They 



I 
I 



956 Homrr suitR cate. 

were wet, and this is probably the principal soarcc 
of moist nourishment to the tree, the soil above 
being exceedingly dry. Some of the bunches of 
fibre were at least ten feet long. 

Does it not seem ■wonderful how far the other 
ingredients necessary for plant life must have been 
carried to meet the sole want of water, and how 
almost like an instinct it seems that a tree should 
send by chance a rootlet into the cave, and, learning 
that water could be had, kept on adding and in- 
creasing the growth until there was a large surface 
exposed to take advantage of the favourable posi- 
tion ? But perhaps it would be more fair to say, 
that, as the moisture was favourable to growth, It 
was where the plant could procure it that growth 
would be first and best promoted. 

Another peculiarity in this cave which has not 
been met elsewhere in this district is, that it is full 
of mud, about eight inches deep. This renders the 
exploration of the cave a matter of great difficulty, 
besides being disagreeable in the extreme. There 
are pools of water here and there, but theyare, for 
the most part,surrounded and bottomed with finely- 
levigated mud, which covers the limestone floor. 
This moisture seems to have arisen from a swamp, 
which, it would appear, drains into the cave when 
the rains are very heavy. I never saw mud in 
any other cave, and the exception, in this case, is 
in consequence of the extreme lowness of the aper- 
ture, whereas, in all other caves, the opening is at 
a height where only clear water could reach. 

At the moutli of the cave there is a breccia of 
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Tx>nes, which have been brought down by a current 
of water and deposited at the entrance untU ce- 
mented into the limestone. It was impossible to 
detach any of these bones witliout almost com- 
pletely destroying tliem. They appeared large 
bones, very like those of a kangaroo, tliough only 
the ends of them were visible. There were no 
other bones of any kind in or near the cave, with 
the exception of a few bones of the vulpine pha- 
langer, or opossum of the colonists, which were 
strewed upon the mud ; bat this latter was of too 
great thickness to enable one to explore with 
facility the limestone underneath.* 

The next cavern worthy of notice is tiiat which 
here goes by the name of ^'anaitta^t'8 Cave. It is 
a round opening in the ground close to Mount 
Gambler, about forty feet across, with a very long 
sloping precipitous path leading to the bottom, 
covered over with ferns and rank vegetation. The 
cave is not, properly speaking, entered until the 
pit is descended to a depth of some seventy feet ; 
then there is a semicircular opening or arch, which 
goes slanting under the limestone for forty feet 
more, where water is reached. At the edge of the 
water there is scarcely light enough to perceive 
anything, especially the water, >vhich is so wonder*^ 
fully cle&r that its interposition between the 
observer and the floor is not for a long time per- 

* From atnon^ those bones I have since obtaiaed specimeiiB of bones 
of tbe large uiiin&lB described in the Appendix. The; vrere mixed 
-with those of exiatin^ speciea, luid one bone vas evideutly the spuriotu 
toolu of the ifacri^u! Titim (Owen), an extinct kangaroo of gigantic 
dimenuonH, the skull being Ipu-ger tbati that of im oi. 
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ceptible, BO that one runs imnunent danger of 
walking into it without knowing whence the meat- 
tore proceeds. Up to the water's edge the width 
of the cave is about twenty feet, but there it sud- 
denly narrows to a mere low passage, which is seen 
by torch-light to go a great distance farther. The 
■water prevents its complete exploration. This 
latter deepens rapidly from the side, which, at the 
distance of about twelve feet, is five-and-twenty 
feet deep, and yet, even here, such is the clear* 
IVCOBof tfae water, that every object on the bottom 
fit <lBiiiT aeen. A gentleman who visited the 
Oft tziDe snce was very anxious to as- 
tf might be the length of the aperture, 
, after swimming a short distance, the intense 
HCeld compelled him to return, without much more 
Information than he could have gained from the 
aide. I imagine the water to belong to the general 
water-level of the whole district, as the wells are 
all about ninety feet deep here. At one time, how- 
ever, it must have been lower for those passages 
to bo hollowed out, and very likely the cave was 
occasioned by a drainage from the small hiUs at 
tMxw little distance from the mouth of tlie cave. 

There were no bones here at all perceptible. 
The entrance is surrounded with an abundance of 
th« small fern, Asplenium laxum, an acrogen which 
is not found any wliere in the neighbourhood, tliough 
^2*teris esculenta and Adiantum assimile abound 
IkHV. There is also a cave at no great distance, 
tkttd whicii is so small as to demand no fiirther 
»i«jtic«, iii which the feni-trce grows. Tliere is no 
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other of the kind (Cibotium Billardieri) in the 
neigbbourhood, and yet one of the plants reaches 
from the foot of the cave to the summit, and seems 
to reach its mouth. 

We pass on now to Mitchell's Cave, close to the 

one we have just been describing. It is a hole very 

much like the opening to the preceding, except 

that the bottom is reached by a winding path, and 

then opens into a chamber at right angles to the 

diameter of the entrance. It has a pool of water 

shelving under the rock, which is so deep as to give 

it, clear as it is, a deep sea-blue tint. There is no 

mark of any passage continuous with the cavern, 

ut the roof, where a section of it is seen, is 

f jnnch honey-combed, and must have contained 

rluany passages for water. Evidently these were all 

■.covered over at one time, and the present cavern 

iras only exposed, witliin a comparatively recent 

sriod, by the falling in of the roof. There are 

bo a few sand-pipes visible in the sections exposed, 

iof a width varying from two feet to a few inches. 

Kone of these descend through the strata into the 

^ve, and they are all filled with the red ochreous 

md which here results from the decomposition 

f the limestone. This cave is remarkable as having 

sen one of the sole reservoirs of water for the early 

rttlera before any wells were sunk ; now, however, 

t is little used for the purpose, and is enclosed aa 

Government reserve. The water is full of a 

E^pris and cyclops, the shells of which seem to 

►Wrew the bottom. There is also much conferva, a 

Irtirimp-like brachiopod, and a minute paludina, 



3flO THE DROP-DROP. 

which seem to blacken the water, and they cover 
a piece of wood very soon after its immersion. 

At about four miles from this place there h 
another remarkable cavern, called the Drop-Drop, 
from the circumstance of water dripping from 
above into it. It thus formed, at one time, a con- 
stant supply of water to those who lived in its 
vicinity. The place is not remarkable, except for 
being long and narrow, and going a very great 
depth under ground. In the neighbourhood there 
are a very large number of tiiis sort of caves, very 
richly supplied with stalactite. They are being 
dug into every day, as wells are being sunk and 
the ground tilled. Indeed, the resonance of all the 
hills in the locality shows the ground to be cora- 
I>letely undermined. On one occasion, a dray and 
bullocks fell bodily into a cavity of this description, 
their great weight having broken through the roof. 

It was in one of these cavities that a bone breccia 
was found, where, under a small aperture, about 
two feet wide, was a mass of translucent limestone, 
in which bones were embedded. These must have 
fallen in from aljove, as there was no drainage to 
the mouth of the cave, which was, besides, not 
ramified, but a chamber about thirty feet deep and 
fourteen wide. The bones were all of a species of 
kangaroo existing in the neighbourhood, and were 
embedded together in rather an indiscriminate man- 
ner. The specimens I saw were mostly jaw-bones. 

On removing this breccia, one of much older 
date was found beneath. From this I procured 
one remarkable bone, probably belonging 
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species of kangaroo called the Euro, wliich is only 
found 400 miles to the north of Adelaide, or 
700 miles from where it was found. From the 
engraving it is seen that, while the animal must 
have had a much more massive frame than the ex- 
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isting kangai'oo of the neiglibourhood, they were 
shorter and heavier, and much less fitted for speed. 
In fact, before I knew the qualities of the Euro, I 
concluded that this bone was the femur of a kan- 
garoo, evidently a much larger animal than that 
which we have around us at present, hut not pos- 
sessed of such running or jumping powers. The 
length of the bone showed that the leverage could 
not be great ; and it was after this that I heard of 
the Euro possessing these characters. In the bone, 
the depth of the introchanteric fossa is very re- 
markable. The animal matter was entirely absent, 
and the specimen extremely light for its size. 

The occurrence of this bone inclines us to specu- 
late on the causes of the banishment of the animal 
from this quarter, and its being only found at a 
much warmer locality. It is rarely to be met with 
anywhere, and this may be because, from its low 
powers of running, it became a more easy prey to 
the aborigines, or wild dogs, while its large size 
made it a much more desirable prey. This, per- 
haps, is the only instance where the bones found in 
caves, apparenth' larger than of any existing species, 
have been found to have representatives still exist- 
ing. Probably the bones found at Wellington 
Valley, spoken of by Sir Charles Lyell in his 
' Manual of Geology,' may have been those of the 
Euro.* But that only one bone of an animal is 
found which possibly was very common in former 
times in the same locality, shows how very few of 
terrestrial iaunaj get embedded in strata and leave 
• Suo Appendix, 
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records of tbeir existence, and, therefore, how very 
weak is negative evidence with reference to the 
former state of the earth's surface. We can no 
more infer the cliaracter of animal life from the 
absence of certain remains, than we could guess all 
the animals of an island from a few species brought 
home by a naturalist who made a small collection 
during a short visit. 

Now comes the account of another cave, which 
differs most materially from all that have been 
previously described. Close to Mr. Ellis's station, 
■within about five miles of Mount Gambier, there is 
a whim erected over a small hole in the rocks. 
Underneath this, at the depth of about seventy 
feet, there is a long passage or cavern, through 
which a deep stream of water flows. It has been 
followed in a boat, without the passage becoming 
more narrow or the water more shallow, and very 
likely continues till near the coast, where, as before 
mentioned, there are several natural springs, where 
large quantities of water boil through the lime- 
atone rock. Ill spring and summer, there is a dis- 
tinct stream or ripple visible on the surface, as 
seen from the top of the well. Doubtless this is 
one of the many passages through which the sur- 
face-water drains from this district. It had long 
been a subject of speculation how the water drained 
from the southern part of this country. About 
that of the northern pail there was but little 
difficulty. The creek which drains the flat near 
the caves, as well as some other drainage, goes into 
a large swamp, on the Mosquito I'lains, known as . 
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the Mosquito Swamp. This, when full, drains into 
the Salt Creek, in a north-westerly direction, and 
tliis creek into the Coorong, and thence into the 
Murray. But accounting for the southern drainage 
is not so easy, and the only way of explaining for 
the disappearance of the excess of water is to sup- 
pose that it drained under ground. This was cor- 
roborated by several facts. In many of the wells 
in this district a distinct ripple is at one time observ- 
able on their surface, and floating objects placed 
on one side are rapidly borne to the other. 1 have 
even heard persons say, who resided where the 
depth of the water-level is not great and the lime- 
stone rock cropping out, that they could distinctly 
hear a sound underneath them like the rolling of 
water. There is a swamp, near Mount Graham, at 
the bead of the Reedy Creek, whose sides are sur- 
rounded, here and there, with out-cropping lime- 
stone rock. When the swamp overflows, the water 
drains under these rocks, which arc much lioney- 
combed at these places, though there is no appear- 
ance of caves. It can be heard rumbling away at 
a distance. 

This cave, then, at Mr. Ellis's, is probably one of 
the channels of drainage. Doubtless it is supplied 
by many small streams which merge to this point, 
and its continued action has hollowed out the 
passage where it runs. Its course is about south- 
cast, and cither it comes to the surface in one of the 
numerous fresh-water springs which abound on the 
coast, or else it comes up under the sea, like the 
Water resulting from the katavothra, in Greece. 
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Tery likely, in the course of time, other passages 
Uke this will be fouiid, and some of those empty 
galleries, which are now so frequently dug into at 
a small depth from the suriiicc, arc beds of streams, 
which the upheaval of the land has deprived of their 
office. Should this upheaval continue, the passage 
we are now treating of will eventually become dry. 

There is another very remarkable cave, alwut 
three miles from Mount Slianck. It is full of 
water, and soundings made from the side with 
sixty feet of Une found no bottom. It would be 
interesting to know the nature of the bottom, as 
probably an approximate gness of the thickness of 
the limestone strata might then be arrived at, for 
^ere is some considerable distance from the en- 
trance of the cave to the water's edge. 

Next in interest to this is a series of caves 
at the Limestone Ridge Station, a little over the 
boundary near the Victorian toivnship of Mun- 
bannar.* This locality is full of caves, most of 
them leading into one another by tortuous passages 
made by beautiful stalactites. The description of one 
cave, however, is so very like another, that I fear I 
should grow tedious were I to enlarge much upon 
their varieties. It wUl be sufficient, therefore, to 
Bay, that the locality possesses about twenty, within 

" Thisig the niitive niimo of the place, and, Iilio most nntive nnmes, 
Umtber euphonious. It is n pity thatao fewliavo hcen preserved. As 
a SBiuple of their musical sound, we might dte a few whiub would be 
inGnitely preferiible to trftQsplnnted British names, such as Liveipool, 
Nowcaatle, &e., which will, in time, produce eudlesa geognq^loftt 
COnfiiBion. Csramedulla, Alding;B, YnnkftUilltt, Lillimer, " 
Pareene, Ac, nre infinitolj preferable, andsuch namca M 
the beet specimens. 
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The conclusions to be drawn from what WK 
been stated in the preceding pages, though reda- 
cible to small compass for actual results, are not 
uninteresting, and may lead to something more 
important. They may be described as follows: — 

I. There has been in Australia an immense ana 
of subsidence during the Pleiocene period, at a 
time when Rome, parts of Italy, Vienna, and parts 
of Austria, Piedmont, and Asia Minor were under 
the sea. 

II. This subsidence was accompanied by a coral 
formation, very similar to tlie subsiding area of 
the Pacific at tiie present time, and, though all the 
appearances are those of a reef of true zoophyti 

t corals, the predominant fossil is a massive Cefic- 
pom, while true corals are rare. 
III. This gives rise to the suspicion that Brr/o- 
Moa may build reefs and atolls as well as true 
corals. 
IV. That the subsidence ceased, and probably 
about that time volcanic disturbance commenced, 
and gave rise to submarine craters. 
V. That, lifter the cooling of the lava from 
thfW submnriiic craters, a deposit of small frag- 
ments of shells was thrown down from an ocean 
current, 
> I. That this became hardened into stone, and 
w»* ihrn upheaved from the sea, during which 
FwcM laiye portions of it became washed away. 
\ II. That the latter port of the uphea* ' '" 
M>l>aratod bv a long lapse of time from 
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sidence, because the latter strata show some dif- 
ference in their fauna. 

VIII. That while upheaval was going on, until 
very recently, extensive volcanic disturbance took 
place, giving rise to craters which are all now 
extinct. 

IX. That the upheaval coralline rock, when de- 
composed, has given rise to a very indifferent sort 
of soil, of a sandy character, which causes large 
tracts of arid useless country in this part of Aus- 
tralia. 

X. That the same rock, being of a loose texture, 
easily allowed water to percolate through, forming 
caves and underground passages, besides honey- 
combing the ground in all directions. 

XI. That, while these operations proceeded, the 
animal life was of a slightly different character 
from what is found in the same locality now, 
though, probably, the land animals were not speci- 
fically different from individuals in other parts of 
the Australian continent. 

These numerous changes seem to have taken 
place without any very vast convulsion of nature, 
or phenomena different from what happen in the 
world now. It has been the custom, lately, to say 
this of all the operations of Geology. No one, 
however, who has studied the question, will deny 
that there are peculiar characters in different geo- 
logical epochs which indicate something very 
diverse from the character of the earth's surface 

B B 
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Thns, there is the age of the Silurian slat«, 

, masses of fiDely-Ievigated mud, derived 

whence we know not, and very sparingly 

lai^plied with animal remains: the carboniferous 

' cm, with the enormous swamps of fern vegetation ; 

the Wealdeo, with its gigantic reptiles; the chalk, 

with its corals and corallines. And so we may say of 

r crag d^toeits. They give evidence of a pecu- 

rfi>r state of things and seem in every case to have 

been followed by the same residls. Geology is 

like history — its events repeat themselves, but not 

the same event^^ and each period has a character 

which seems to have affected the whole earth for 

the time being. 

But even theso conclusions must be modified 
hv remembering how ranny of them rest on nega- 
ti^"* evidence. The very circumstances under 
which certain deposits are found may, in securing 
their own preservation, exclude any but a certain 
class of organic remains. Thus the coal deposits 
do not warrant us in concluding that there were 
no other plants, but rather, where these grew in 
such abundance, the growth was owing to circum- 
stances which excluded others. Or again, the 
reptiles which are found in the "W'ealden mud (the 
estuary of a former river) may have sought food 
in such a place, and thus be nearly the only animal 
embedded. But with every limitation, however, 
the general ciiaracter of the fiiuna or flora, of any 
period, is alwaj's very clearly marked. 
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All these things show that Geology has some 
conclusions as certainly established as to enable 
her to avoid the errors of hasty generalisation. 
As a science which requires so much from other 
branches of knowledge, it can ill afford .to lose 
itself in mazy speculations while so much remains 
to be done. Little by little the edifice is building, 
and probably small contributions, such as these 
pages, may be offered without presumption. 

It may seem strange that so much food for 
speculation is to be found in the earth beneath 
our feet. It leads to much knowledge. Let 
us not be presumptuous, however. How small it 
is in comparison with the vast amount still un- 
known, and yet within reach! — how small by the 
side of the vast sea of the unknown materials for 
human knowledge, and how immeasurably insigni- 
ficant compared with that illimitable knowledge 
which all eternity will not enable us to understand ! 
Well may I conclude with the beautiful words of 
an eminent philosopher : — 

* Si quid profecerimus, non alia sane ratio nobis 
viam aperuit quam vera et legitima spiritus hu- 
mani humiliatio. Quamobrem. . . ad Deum Patrem, 
Deum Filium, Deum Spiritum, preces fundimus 
humillimas et ardentissimas . . . ne humana divinis 
officiant; . . . sed potius ut ab intellectu puro a 
phantasiis et vanitate repurgato et divinis ora- 
culis nihilominus subdito et prorsus dedititio, fidei 
dentur quae fidei sunt; postremo, ut sciential ve- 

B B 2 
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neno a serpente infuso quo animus humaniis 

turaet et inflatur deposito, nee altum sapiitmus 

DEC ultra sobrium, sed veritatem in cliaritatc* 
colarous.' • 
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CAVES AT WELLINOTOK VALLEY, KEW SOLTil WALES. 

THE following dcscriptioD of the above caves, by Sir 
Thomaa Mitchell, ia added to illustrate what haa been 
Btad in this work on the subject of caves in general : — 

* We first descended the fissure at the mouth of the 
large cave, and then clambered over large rocks until, at 
125 feet from the entrance, we found these inequalities to 
be covered by a deep bed of dry reddish dust, forming an 
even floor. This red earth lay also in heaps under lateral 
crevices, through which it seemed to have been washed 
down from above. On digging to a considerable depth at 
this point, we found a few fragments of bone, apparently of 
the kangaroo. At 180 feet from the mouth is the largest 
part of the cavern, the breadth being twenty-five feet, and 
the height about fifty feet. The floor consisted of the same 
reddish earth, but a thick sUilagmitic crust extended, for 
a short distance, from a gigantic stalactite at the farther 
end of the cavern. On again digging several feet deep 
into the red earth here, we met with no lower layer of Bta- 
lagmite, nor any animal remains. 

' On a corner of the floor, behind the stalactite, and 
nearly under a vertical fissure, we found a heap of dry 
white dust, into which one of the party sank to the waist. 

' Passing through an opening to the left of the stalactite, 
we came upon an abrupt descent into a lower cavern. 
Having reached the latter, with some difficulty, we found . 
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that its floor was about twenty feet below that of the 
cavern above. It waa equally level, and covered to ft 
great but iinaaeertnined depth with the same dry red 
earth, which had been worn down about five feet, in a 
hollow or rut, 

' A considerable portion of the farthest part of the floor 
was occupied with white dust or ashes, similar to that 
found in the corner of the npper floor. 

' This lower cavern tcnninatcd in a nearly vertical fis- 
sure, which not only ascended towards the external sur- 
face, but descended to an unascertained depth beneath the 
floor. At about thirty feet below the lowest part of the 
cavern, it was found to contain water, the surface of which 
I ascerttiined was nearly on a level with that of the river 
Bell. Having descended by a rope, I found that the water 
was very transparent, but unfit to drink, haviog a dis- 
agreeable brackish flavonr. 

' This lower cavern is much contracted by stalactites 
and stitlagmites. 

' After having broken through some hollow-sounding 
portions, we entered two small lateral caverns, and in one 
of these, after cutting through about eight inches of sta- 
Ingmitic floor, we discovered the same reddish earth. We 
dug into tliis deposit also, but discovered no pebblee or 
organic fragments, but, at the depth of two-and-a-half feet, 
met with another etalagmitic layer, which waa not pene- 
trated. This fine red earth or dust seemed to be a sedi- 
ment that was deposited from water which stood in the 
caves, about forty feet below the exterior surface; for the 
earth is found exactly at that lieight, both towards the 
entrance of the first cavern and in the lateral caverns, 

' That this cave had been enlarged by the partial sinking 
of the floor is iiot improbable, as broken stalagmttio 
columns and pilhirs, like broken shafts, and once probably 
in contact with the roof, are still apparent. 

* Eighty feet to the westward of this cave is the mouth 
of another of a ditJercnt description. Here the surface 
consists of a breccia, full of fragments of bones ; and a 
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P«milar com)Kiund, confusedly mixed with large blocks of 
1 limeatone, forma the aides of the cavity. This cave pre- 

[ Bents, in all it^ features, a Gtriking cootraet to tliat already 

^ described. 

'Its entrance is a sort of pit, having a wide orifice, 

I aearly vertical, and its rccesaes are accessible ouly by 

f meaiiB of ladders and ropes. 

' Instead of walls and a roof of solid limestone rock, 

P we found shattered masses, apparently held together by 
breccia, also of a reddish colour, and full of fragments of 
bones. The opening in the surface appears to have been 
formed by the subsidence of these rocks, at the time when 
they were hurled down, mixed with breccia, into the posi- 
tion which they still retain. Bones were but slightly 
attached to the surface of this cement, as if it had never 
been in a very soft state, and this we have reason to infer, 

[ «leo, from its being the only substance supporting several 

' hi^e rocks, and, at the same time, keeping them asunder. 
On the other hand, we find portions of even very small 
bones, and also small fragments of the limestone, dispersed 
through this cementing substance or breccia. 

] * The pit had been first entered, only a short time before 

I I examined it, by Mr. Kankin, to whose assistance in 

* ibesc researches I am much indebted. He went down 
by means of a rope to one landing-place, and then, fixing 
the rope to what accmed a projecting portion of rock, he 
let himself down to another stage, where he discovered, on 
the fragment giving way, that the rope had been fastened 

f to a very large bone, and tJius these fossils were discovered. 

'The large bone projected from the upper part of the 
breccia, the only substance which supported as well as 
separated several large blocks, and it was covered with a 
large tufaccous incrustation resembling mortar. No other 
bone of so great dimensions has since been discovered 

t within the breccia. 

' From ihe second landing-place we descended through 
narrow piissagc, between the solid rock on one side and 

I buge fragments, chiefly supported by breccia, on the other. 
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the roof being also formed of the latter, and the floor of 
loose earth and stones. We then reached a smnll cavern, 
ending m several fissures, choked up with the breccia. 
One of these crevices terminated in an oven-shaped open- 
ing in the solid rock, and was eompletely filled, in the 
lower part, with soft red earth, which formed also the floor 
in front of it, and resembled that in the large cavern, 
already described. 

' Osseous breccia filled the tipper part of this small recess, 
and portions of it adliered to the sides and roof adjoin- 
ing, as if this substance had formerly filled the whole 
cavity. At abont three feet from the floor, the breccia 
in this cavity was separated from the loose earth below 
by three layers of stulagmitic concretion, each about two 
inches thick and three apart; they appeared to be only 
the remains of layers, once of greater extension, as frag- 
ments of stalagmite adhered to the sides of the cavity. 
The spaces between what remained of these layers were 
most thickly encrusted with tufacoous matter ; those in 
the upper surfaces, on the contrary, were very white, and 
free from tlie red ferruginous ochre which filled the 
cavities of those in the breccia, although they contained 
minute transparent crystals of carbonate of lime. 

' On digging into the soft red earth, forming the floor of 
this recess, some fragments of bone, ap[>arently heavier 
than those of the breccia, were found, and one portion 
seemed to have been gnawed by a small animal. 

' We obtained also in this earth the last phalange of the 
greatest toe of a kangaroo,and a small water-worn pebble of 
quartz. By creeping about fifteen feet under a solid mass 
of solid rock — which left an opening less than a foot-and- 
a-hiUf above the floor, we reached a recess about fifteen feet 
high and twelve feet wide. The floor consisted of dry red 
earth, and, on digging some feet down, we found frag- 
ments of bones, a very large kangaroo tooth, a large tooth 
of an unknown animal, and one resembling some fi'ag- 
menta of teeth found in the breccia. 

* We next examined a third cave, about 100 yards to 
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Ae westward of the liiat deaoribed. The entrance, like 
that of the first, waa tolerably easy, but the descent over 
the Umetitone rocks was steeper, and very moist and sUmy ; 
our progress downwards was tennlnated by water, which 
probably communicated with the river Bell, as its level 
was much lower when the cnvc was first visited, during a 
dry season. I found very pure iron ochre in some of the 
fissures of this cavern, but not a fragment of bone. 

* Perceiving that the breccia where it occurred extended 
to the surface, I directed a pit to be dug on the exterior, 
•bout twenty feet from the mouth of the cave, and at a part 
where no rocks projected, We found that the hill there 
OODsistcd of breccia only, and was harder and more com- 
pact than that in the cave, and abounded likewise in 



'Finally, I found on the summit of the same hill some 
weathered blocks of breccia, from which hones protruded, 
ftnd a large and remarkable specimen. 

' Other caverns containing breccia of the same descrip- 
tion occur in various parts within a circuit of fifty miles, 
And they may probably be foimd throughout tlie limestone 
country not yet examined. 

' On the north bank of the M'Quarrie, eight miles east 
from the Welhngton Caves, and at Buree, about fifty miles 
to the southward of them, I found this breccia at coosider- 
able depths, having been guided to it by certain peculiar 
appearances of subsidence and disruption, and by yawning 
holes in the surface, whicli previous experience had taught 
Sie to consider as indications of its existence. 

* On entering one of these fissures, from the bed of the 
little stream near ISuree, and following to a considerable 
distance the subterraneous channel of a rivulet, we found 
a red breccia, containing bouea as abundantly as that of 
Wellington Valley, It occurred, also, amidst masses of 
broken rocks, between which we climbed until we saw 
daylight above ; and, being finally drawn out with ropes. 



, we emeri 



■ged. 



■ the top of a hill, from a hole very 1 



I Nmilar in uppcarance to the mouth of the cave at Wei- J 
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lington, wbich it ako resembled in having breccia, both in 
the sides of the orifice and in the surface around it. 

' At Molong, thirty-six miles east of Wellington Valley, 
I found some concreted matter within a small cavity of 
limestone rock on the surface, and, when broken, it jjroved 
also to be breccia containing fragments of boue, 

' It wa* very difficult to obtain any perfect specimens of 
the remains contained in the breccia ; the smallest of the 
various portions brought to England have, nevertheless, 
been carefully examined by Professor Owen, at the 
Hunterian Museum, and I have received from tliat distin- 
guished anatomist the accompanying letter, containing 
the results of those reaearcbes and highly important 
determinations, by which he liaa established several points 
of the greatest interest, as connected with the natural 
history of the Australian continent : — 



" Dear Sir, 

" I have examined, according to your request, 
the fossil remains which you discovered in Wellington 
Valley, Australia, and which are now deposited in the 
Museum of the Geological Society ; they belong to the 
following genera:— 

" Macropds Shatr. 

" Sp, I. Maeropus Athos (Owen). — This must have been 
at least one-thii-d larger than Maeroput major, the laigest 
known existing species : it is chiefly remarkable for the 
great size of its permanent spurious molar, in which 
respect it approaches the subdivision of Sparc's genus, 
called Hypsiprifvinus by Illiger. The remains of this 
species consist of a fragment of the right ramus of the 
lower jaw. 

" Sp. 2. Macropus Titan (O.). — I give this name to an 
extinct species as large as the preceding, but differing 
chiefly in the smaller size of the permanent spurious molar, 
which, in thie respect, more nearly corresponds with the 
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existing Macr. major. The remains of iIiIb species consist I 
of a fragment of the right ramus of the lower jaw. I 

" In both the above specimens tlie permanent false molar I 
tooth is concealed in its alveolus, and was diecovercd by I 
removing part of the substance of tho jaw, indicating the I 
nonage of the individuals. J 

" A portion of cranium with the molar series of teeth I 
of both sides. This Bpeclmen I believe to belong to Ma- I 
croput Titan, 1 

" The permanent false molar, which is also concealed ia I 
this upper jaw, is larger than that of the lower jaw of I 
Macr. Titan, but I have observed a similar discre[KiDCy in I 
size in the same teeth of an existing species of Macroput. I 

" To one or other of the two preceding gigantic e|jecies 1 
of kangaroD must be referred — I 

" II. (a) Crown of right inferior incisor. 1 

" II. (i) Lower extremity of right femur. I 

" II. (c) Lower extremity of right femur, with the epe- 1 
physis separated, showing its correspondence in age with 1 
the animals to which the fossil jaws belonged. 

"II. (rf) Fifth lumbar vertebra. 

"II. (e) Tenth or eleventh caudal vertebra. The propor- 
tion of this bone indicates that these kangaroos had a rela- j 
tively stouter and perhaps shorter tail than the existing j 
species, I 

" MacropUB tp, indeterm, — Agrees in size with Macro- I 
pus major, but there ia a difference in the form of the j 
sacrum, the second vertebra of which ia more compressed. 1 
To this species, which cannot be determined till the teeth j 
be found, I refer the specimens marked j 

" III Sacrum. III. (a) Proximal end of left femur, j 
III. (6) Proximal end of left tibia, in which the anterior I 
spine sinks more gradually into the shaft than in Macr. j 
major. As tliia is the only species with the skeleton 
of which I have been enabled to compare the preceding 
fragments, I am not able to pronounce aa to their specific 
distinctneiis from other existing species of equal size with 
the Macropus major. 
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" Macroput tp. indeterm. — From want of ekeletons of 
existing epecies of kaagaroo, I must leave doubtful the 
epeciBc detennination of a species smaller than Macropui 
major, represented by the left ramua of the lower jaw, in 
which the permanent false molar is in place together with 
four tme molars, ami which would therefore be n apedes 
of Halmatnrus of Fred, Cuvier. 

'^Ataeropiis (5). — Part of the left ramus of the lower 
jaw, with two grinders in place, and a third which has not 
quile cut through the jaw. 

" V. (ii) Sixth and seventh grinders, according to the 
order of their developement, right side, upper jaw of a 
kangaroo not quite so large as Macmput major. 

" Several other bones and portions of bone are referable 
to the genus Macropui, but they do not afford information 
of suiBcient interest or importance to be specially noticed. 

" Genus IIypsiphtmnus. 

" Ilifpsiprymnui sp. indfterm. — A portion of upper 
jaw and palate, with the deciduous false molar and four 
true molars in place on each side ; the fifth or posterior 
molar is concealed in the alveolus, as also the crown of the 
permanent false molar. 

'• Hyptiprymnu*. — Part of the right ramus of the lower 
jaw, exhibiting a corresponding stage of dentition. 

" Obs. This species is rather larger than any of the three 
species with the crania of which I have had the oppor- 
tunity of comparing them : there id no evidence that it 
agrees with any existing species. 

" Genus Pjialangesta. 

" No. 7. Cranium coated with stalactite. 

" No. 7 (a). Part of right ramus, with spurious and 
second molar. 

" No. 7 (fi). Right ramus, lower jaw. 

" Obs. The two latter specimens disagree with the 
Phal vulpina, in having the spurious molar of relatively 
smaller size, and the second molar narrower ; the symphysis 
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of the lower jaw is also one line deeper in the foBai], 
As the two latter specimene ngree in @ize wUli [he cniDinm, 
thej probably are all parla of the same species, of which 
there is no proof that it corresponds with any existing 
Epeciee. 

" But a comparison of the fossils with the bones of these 
species (which are much wanted in our OBteological col- 
lection) is obviously necessary to establish the in)[)ortant 
fact of the speciiie difference or otherwise of the extinct 
phal auger. 

" Genus Phascolomts. 

" Sp. Phase. Mitchellii. — ^Mutilatcd cranium. 

" No. 8 (a). Part of lower jaw belonging to the above. 

" No. 8 (i). Right aeries of molar teeth in situ. 

" No. 8 (c). Right ramus of tiie lower jaw. 

" Ois, These remains come nearer to the existing spe- 
cies than do those of any of the preceding genera; but, 
after a minute comparison, I find that there is a slight 
difference in the form of the grinders, which, in the fossil, 
have the antcro-posterior diameter greater in proportion 
than the transverse; the first grinder is also relatively 
larger and of a more prismatic form ; the upper iacisors 
are less compressed and more prismatic. This diflerence 
ia 80 well marked, that, once appreciated, any one might 
recognise the fossil by on incisor alone. There is a similar 
difference in the shape of the lower incisor. The fossil ia 
also a little larger than the largest wombat cranium in the 
Hunterian collection. From these difterences I feel no 
hesitation in considering the species to which these fossils 
belong as distinct, and propose to call it Phascolomjfg^ 
Mitchellii. ji 

" Genus Diprotodon, ^ 

" I apply this name to the genua of Mammalia repre- 
acntcd by the anterior extremity of the right ramus 
of the lower jaw, witli a single large procumbent incisor. 
This is the specimen conjectured to have belonged to 
the dugong, but the incisor resembles the corresponding 
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tooth of the wombat in its enitinellcd structure and posi- 
tion ; but it difTers in the quadrilateral figure of its trans- 
verse eeclion, in which it corresjiouda with the inferior 
incisors of the hippopotamua. 

"Genus Dasyukcs. 

" Daa. lanearim (O). — I apply this nnmo to the species 
to which the following remains belong: — 

" XL Portioiia of the left side of the upper jaw. 

" XI. (a) Ditto. 

" XI. (i) Left ramus of lower jnw, with lost grinders. 

" XI. (c) Anterior pBrt of the right ramus of lower jaw. 

" This species closely resembles Dan. tirsitnis, but differs 
in being one-third larger, and in having the canine<s or 
laniaries of projKirlionately larger size. 

" The position of the teeth in the specimen marked XL, 
which are wider apart, leads me to doubt whether it is 
the lower jnw of Das. lanrarius, or of some extinct marsu- 
pial camiTora of an allied but distinct species. 

" The general results of the above examination are : — 

" Ist. That the fossils are not referable to any known 
extra- Aust ralian genus of Mammals. 

" 2nd. That the fossils are not referable, from the 
present evidence, to any existing species of Australian 
Manmials. 

" 3rtl. That the greater number certainly belong to 
species eillier extinct or not yet discovered living in 
Australia. 

" 4th. That the extinct species of Macropuf, Daxyttrus, 
Phatcolomtfs, especially Macr, Athos and Macr. Titan, are 
larger than the largest known existing species. 

" 5lh. Thnt the remains of the saltatory animals, as the 
Macropi, Ilelmaluri, and Jfyptiprymni, are all of young 
individuals; while tlioee of the burrowing wombat, the 
climbing pholnngcr, and the ambulatory dosyure are of 
adults. 

" I remain, dear Sir, &c., 
"(Signed) Kiciiard Owem." 




To thia it may be added, tliat the wombat's skull is fully 
iai^c as the skull of an elephant 
Nothing could he discovered, ia the present slate of 
rieee caTems, at all likely to throw any light on the 
listory or age of the breojia, but the phenomena they 
present Bcem to indicate more than one change in the 
.|diysiGaI outline of the adjacent regions, and probably of 
'Biore dielant portions of Australia, at a period antecedeat 

_ to the existing state of the country. 

I * Dry earth occurred in the floor of bolh the caverns at 
Wellington Valley and in the small chamber of the brcccis 
iMve; it was found, as before stated, beneath the three 
fioea of stalagmite and the osseous breccia. It seems 
probable, therefore, that this earth once filled the cave 
■Iso to the B:ime line, and that the stalagmite then ex- 
tended over the floor of red earth. Moreover, I am of 
opinion tiiat the interval between the etali^mite and 
tiie roof was partly occupied by the bone breccia, of 
which portions remain attached to the roof and sides 
above the line of stalagmite. It is diiBcult to conceive 
how the mass of red earth and stalagmitic floors could be 
displaced, except by a subsidence In the original floor of 
the cave. But the present floor contains no vestiges of 
breccia fallen from the roof, nor any remcuns of the 
stali^mitic crust once adhering to the sides — whicli are 
both, therefore, probably deposited below the present 
floor. In the external or upper p^rt of the same cave, 
the floor consisted of the red dust, and was covered 
with loose fragments of rock, apparently fallen from 
conglomerated mns^ea of limestone and breccia, which 
also, however, extended under the red earth there. Thus 
it would appear that traces remain in these caverns, 
first, of an aijueous deposit in the red earth found below 
the stalagmite in one cavern, and beneath breccia in the 
other ; secondly, of a long dry period, as appears in the 
thick crust of stalagmite, covering tlie lowest deposit in 
the largest cavern, and during which some cavities were 
filled with breccin, even with the external surface ; thirdly, 
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of • saUdence id the breocis and associated rocks; and 
taM^, of B deposit of red v*itb similar tn the first. 

* Tk present floor id both caves bears all tlie endence 
of ft dejnatioB &oai water, vrkich probably filled the 
nterior of tlie cavem to an unknown height. It is cJcar 
tkat eedknoit depoeited in ibU maneer would, when the 
vatos were drawn off, be Ictt in the state of fine mud, 
aad woold become, on drving. a more or less friable earth. 
Abj water daai^ed with carbonate of lime, which might 
ban been aidMequently btrodaced, would have deposited 
tke taieatoaa matter in etalactites or stalagmites ; bnt 
Ae gcoenl abaoce of these is accounted for in the dr;- 
■teaa af Am oavca. TliLs sedimentary floor contained few 
or no bases, exoept such as had previously belonged to 
tbe brcoe>a,aB was evident from the minuter cavities having 
been at2l filled with that substance. 

* I do not pretend to account for the phenomena pre- 
Koled by the caverns, vet it is endent, from the sedi- 
nenU of mud fonniog the extensive margins of the 
Darii^ tbat at me period the waters of that spacious 
basin were of mu^ gnater volume than at present; and 
it is man than probable that the caves of Wellington 
Valley were twice immersed under temporary inandntjons. 
I may, therefore, be permitted to suggest, from the evi- 
dence I am about to detail of changes of level on the 
coast, that the plains of the interior were formerly arms 
of the iKa, and that innndations of greater height have 
twice penetrated into or filled with water the subtcr- 
raneoos cavities, and probably, on their recession from 
higher parts of the laiMl, parts of the surface have been 
altered and some addidonal channels of fiuviatile drainage 
hollowed out. The accumulation of animal remains, very 
much broken and filling up hoUoR parts of the surface, 
show, at least, that this surliice has modified since it was 
first iuhabttetl, and these operations appear to have taken 
]ilaee (lubseiiuently to the extinction, in that part of Aus- 
tralia, of the species whose remains are found in the 
breccia, and previously to the existence in at least the 
same districts of the present species. 
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* No entire skeleton has beep discovered, and very rarely 
^rere any two bones of the same animal found together. 
On the contrary, even the corresponding fragments of a 
bone were frequently detected some yards apart. On the 
other hand, it would appear, from the position of the teeth 
in one skull, that they were only falling out from putre- 
faction at the time the skull was finally deposited in the 
breccia, and from the nearly natural position of the 
smaller bones in the foot of a Dasyurus. It can scarcely 
l)e doubted that this part of the skeleton was embedded in 
the cement when the ligaments still bound the bones 
together. The united radius and ulna of a kangaroo are 
additional evidences of the same kind ; and yet, if the bones 
have been so separated and dispersed, and broken into 
minute fragments, as they now appear in this breccia, 
while they were still bound together by ligaments, it is 
difficult to imagine how that could take place under any 
natural process with which we are acquainted. It may, 
however, be observed, that the breccia is never found 
below ground without unequivocal proofs in the rocks 
accompanying it of disruption and subsidence, and that 
the best specimens of single bones have been found 
wedged between huge rocks where the breccia is found 
like mortar between them, in situations eight or ten fathoms 
under ground.' 
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- ACCTnALIAN DiaitT. 



THE foUowiag description of the nature of the (om\ 
cliffa of tlie Australian fiight ia tuken from the 
narrative of Mr. Eyre, who, in 1840, made a terrible and 
disastroas journey round them : — 

' Being now at a part of tlie eliffa where they receded 
from tlie sea, and where they Imd at lost become ac- 
cessible, I devoted some time to an examination of their 
geological cluimcter. The part that I selected was high, 
steep, and blutf towards the sea, which washed its base, 
presenting the appearance described by Captain Flinders, 
as noted before. Uy crawling and scrambling among the 
crags, I managed, at some risk, to get at theae singular 
clifla. The brown or upper portion consisted of an 
exceedingly hard, coarse, grey limestone, among which 
some few shells were embedded, but which, from the hard 
nnturc of the rock, I could not break out ; the lower or 
wbit« part consisted of a gritty chalk, full of broken 
shells and marine productions, and having a somewhat 
saline taste : parts of it exactly resembled the formation 
that I had found up to the north, among the fragments of 
tabic land. The chalk was soft and friable at the surface, 
and easily cut out with a tomahawk ; it was traverucd 
horizontally by strata of Suit, ranging in deplli from Bix 
to eighteen inches, and having varying thicknesses of 
chalk between the several strata. The chalk had worn 
away from beneath the hard rock above, leaving the 
latter mt>st frightfully overhanging, and threatening in- 
stant annihilation to the intruder. Huge misshapen 
niaasea were lying with their rugged pinnack's above the 
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^ater in every direction at the foot of the cliffs, plainly 
indicating the frequency of a falling crag ; and I felt quite 
a relief when my examination was completed, and I got 
away from so dangerous a post.' * 

From this extract, it appears beyond much doubt that 
the clifis are the same formation as those of the Murray 
and those of Mount Grambier. The upper and lower 
deposits are identical with those of the latter places, and 
strongly resemble the mode in which the Pleiocene Crag 
occurs at home. Thus a geological period, which has 
left but slender records in Europe, is largely represented 
in Australia, and forms a very large portion of its con- 
tinent. 



* Expe^tion to Central Australia, By E. J. Eyre. London : Boone, 
1845. 
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Bones of, fuund in caves, 340. 

Cave Station, origin of the immense 
basins of chasms at, 240 

Caves, 299. Near Mount Gambier, 64. 
At Guichen Bay, 169. 'Blow- 
holes* of the, 170. Denudation and 
its effects, 299. Caves in the trap 
and limestone, 300. Four kinds of 
caves, 301. Points of resemblance 
between them all, 301, 302. Bones 
in caves, and theories respectinf^, 
302. Caves made by fissures, 303. 
How bones come into them, 304. 
Parallel instances in South Austra- 
lia, 305. Course of rivers in caves, 
306. The Katavotlira, or caves of 



the Morea, 306. The Swede's Flat, 
309. How bones beeome preserved 
in rivers, 310. Why bones alone are 
found, 311. Caves which have been 
dens of animals of prey, 313. Sea- 
beach caves, 314. Pavibind Cave, 
314. Egress caves, 316. None in 
Australia, 316. The Cueva del Gum- 
charo, 316. The mammoth caves of 
Kentucky and Tennessee, 319. In- 
terest attaching to caves, 321. First 
cave at Mosquito Plains, 323. Se- 
cond cave, 325. Third cave, 327. 
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Flani of South Australia, 36, 37. Its 
ooTTespondence to the aMoodirj pe- 
riod, 139. 6eaal7 of the flora of 
Auatnilia, 367 

Fiah in a like highly impngnaled with 
Btlt. 94 Fnsll ronuuDi oC, found bj 
the aatbnr, 80 

FiHuro ca'es. See Caret 

Foraminifora in Umeslone formation, 70 

Foasit clilia of the grcut AoBtraUan 
Bisht describe!) by Kir. Eyre, 386 

Fwailiferous rock of part of the mast of 
AuBtralia, 18. Eiti-nt of, in Soalh 



>.S3fi 
It foaad in the Soaib Auetia- 



«ept.t 



poiQt>,30. Foeeila found in Victoria ob- 
wrred to agree irilh (boM of Europe, 
22. Fosailsof IbenppmliniertoDe, 61. 
Singular fossils found nsar Penola, 
75. List of fouils found on Ihe banka 
of the Morniy, by CapIaiB Stnrt, 109. 
Fouilalo the eastward of thi boundary 
line between Victotia and South Aua- 
trolia, 130. Evidence of Iransport of 
fossils, 134. Absence of ficHls in 
The titiiclien Bay doposila, 153, 153, 
178 



Foaails, list of, found ii 



South Aus- 



— Aateroidea, 78 

— Aslma, 187 

— Astro -Pccten, 83 

— Braohiopoda, 79 

— Bryoma, 73, 78 

— CeUepora gambieremls, 74, BS, V 

97, 103, 333 

— Cepbnlopoja, 8U 

— Cerithium, 190 

— Cidaris, 81 

— Cirripedia, 78 
I — Cljpo«rt«r, 77 



^^^^^^H 


FiwiU — cxwIwiKrf: — 




— Coochifiu., 105 


t>n«iited,a37. lu«tu]lcita)t.339. 1 


— CriiWlUm, 71 




— Cn]il.iu. cMurbita, al, HoU 


tunmta OD Ibe oat aide (4 the CMin, 


— Dioijuu, 79 


;!4a The promunloit. « ddgti 


— Echimdn, SI 


jut[inBoutfromllMiw»ll«.a41. Ac 




COdDt of u ictin TDICBM nMiobliiig 


- EchinoUn.l.^i^ 77 




— EntomMlnuM, 78 


flair oT the lata of Uount liuaUcr. H 




ISO. Nomber of clMm .1, 853. 


— FuckoWu, 1*7, 188, aolt 


Three potiodi of lb.ir uti-dtj,ai*. 




Age dT the enter, SSS. FunU in 




the c«k. of, 855. pMoUttilia of 




the 1U4U of, 25S. Period rf the 




lut eraptioD, 856. Miurali feud 


- UnoUl«, 75 


in the CKtm, 258. Beiinr tf the 


— MLrlloKa. 106 


put of Mount GKDbiOT, S59. Ito- 




■umc of in geologiol featurat, 863. 


— UoiKiice^, 71 


Baiatifol T'lew from ill nmuuit, 164. 


- Ham «j»r, 8« 


Connection between MongU Gunbier 


— Suitiluiaamc,83 


ud Shancfc, 879. ffillj wantrj 


— Opaicoliu tniaa, 7S, note 


nmnd Muuct Cunbier, lud pnitiable 


— Pecuni, 74, 76, 333 


caii«a,agO 


— P«!l«nJ.cotoii., 160 






79 


-Pi*«,BO 


Geoiogj. icnpcirtaiiee of tlic •mDMa( lo 


— PoljM«,84 


nmn,9— * 


- Bidiif, 105 




— Sdicorari*. 105 
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Geimui Fkt, Ibe qnijfmin n adH 


— TerrtrMuU cwnplji. 74, 131 


803. Aa leec fhnn Mowt Ihl*. 


— Tmbia, 77 


head, 804. 


— TurrilflU terabniii, 83 


Gltcien, (laca of the tclion of, h (h 


- V«i» ™«-ta. 190 


South AiutnliaD chain of mouitaifli. 


— ZooiAjl-, 77 


8U 


FnncU, Sl, bis of, (brmMioB of di«, 


Glcuelg river, 15, 87. 88, Mte. Cbl- 


ll» 


racla of the |.I*ii>. Ihraugh wUdl 11 


FR(ipiigRafi<ifognI,13S 


nitia, 41. Upjw crac fonutica ■! 




Ihe mouth of tbt, 159. ETidnoe ft 




aSor^it of the nphwnl of lb* covt, 


riAMBtE[l,M0U>lT.nilini<>«11iineiu-, 
U 63. Cm«bm«,64. FoMikfonnd 
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GiolrifiCTina bullordta, 72, note 


»l.Ta»Ddiw(e,74. Upper crag fonn»- 


ClonopWna Bronniaiu, in the cgal bed( 




of Vicloria, 83 


Ifit D«Mrip(ionotl]nailiii«craler 


G«, Moiml, in Ihe Sudolob lalMdi, 


nf, 327. CptKD Slarfi obsantioDB, 


dsKription of the Tolcano of, 848 




Gold fouod in the SoBth AwlnlLH 




range, 21. Trap Tock not alwi^ an 


^^p Hum Wka. las. Aod of U.e enter 


Inditfltion of the eiUwutU ol. «9T. 


^^^^fcnlU, 135. The oldest cmer nbiag- 


lli>UHT of the farmatioii io vluA 


■""■■"'""*"" 


Kold iji found in Vliteria, 397. ChUM 


P 


_k..^^^^^^^l 
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Uine, nrar BaUint, 297, Gold nt i 

Eontb Anstnlis. 296 
Grslimm, Moniil, black mnd ananip M 

(beriMtor,SIO,SHT, 364 
Gfafiite locki in the Marni/ river, IIB, 

] 19. In Santb Atutnilia, S9B 
Grant B^, «iinit uid boandsTiea of, 

163, 154. Buuldera of trap ruck in, 

154. Strata u( ths cwbC dexribed, 

QranI, Capf, 153. Ruck* *t. 154. 
TwiilMi concnlJodB in the eiiEt at, 
103. Tbtiioiigin, 164 

Onadlani, tlii Cikts del, Humboldt's 
description of, 316 

OoidiBD Baj, 36. Frab.icater lagoon 
near, 53. Thick growtb of the com- 
ma) Cbara in tie, S3. Description 
dTHu rocks at, 150. Tbcir eitent, 
ISO. Tbeir origin, 151. Material 
oTwbkb Uie TodiB an composeij, 152. 
wad acanarj of the coast, 151 Ab- 
■encaorfosiiilsat, 153,153. Tniited 
eoDCTetioni intbecliffiial, 163. Their 
nrigJD, 164. Caveeal, 169. ' Clow- 
IisIm' at, 169. Sand-hills at, 171. 
Q«nen of shells found at, 194 

Onm of tbs Eucalyptua reanifera, 30. 
Of the walllo, 30 

Gnin-trsea of the ridgea in Soath Aos- 
Iralia, 39 

Gjpaain, cr^itala uf, in tbs mod of t! 



HALF-WAY QULLY, |.r„iMblj the 
remains of a reef, 131 

Bandon, Lake, 193. Deecrlptiaa of, 
195, 198 

Haat, Tolcaoio sand acting as a non- 
sooductgr of, 345. Nasmjth's ex- 
periment, 245 

Heath, cbaraetfu and oileat of, in South 
Australia. 32 

Henderson iHlaBii, Ljell's description of, 
qiiol«<l, 156 

Hilia, character of the six chains of, 214 

Hone^iackle countrj, tbo. <if Suulh 
Auatnlta, 33. 42 

Hopsleaa, Hooal, 1 10 

Hjmn* caves, 313 



1CAKI,Bxiating onliTinppoljpifera, 93. 
Igneous rucks of South Australia. 

33G, ft icq. See Volcanoes 
Infnsorite, Ibe. ia the swamps, 53. 

Silica in Iha sheila of. 65. 
Inundations, former, in SouUi Aastra- 

lia, 343, 345 
lureaUgaiot'a Slniils. 1 13 
Iron pfriles in the upper limestone, G7 
Island, Bathunt, 15 

— Heuderaon, 156 

— Eangamo, 15, 1 12 

— Keeling, 93 

— Julia Perpj, 292 

— Melville, IB 
Islands, coral, 13, 14 

— St. Francis, 119 



JAFFA, OAPE, reef of rocks at, 163, 
UpheaTBl ef the reofs at, 207 
Jnmea, Mr. G. P. R, bis RHiantic ac- 
count of Moont GamUer, 237. 
Jerris, Cape, 15. 16, 110. <ieoIog;icaI 

formation of, 17 
Johnstone's Station, ewe at, 366 
Julia Percj Island, an eilinot Tolcono, 
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KANGAROO ISLAND. 15, 113 
Kangiroo bones in Iheswampa, 55. 
Those found in the Wellington Valley 
much larger than those of any existing 
species, 341. Bunea of a large kan- 
garoo, 361 
Kapunda, loon of, 6. Mine of, 6 
KataTalhra of the Morea, tbeir similarilj 
to the caves at Mosquito Plains, 344 
Keeling Island, white mod of, 93 
Kentuckr, mammoth caves of, 317 
Kibinea, description of the active viilcanD 
of, 24B 
. Kirkdale Cave, in Yorkshire, 313 
KooriogB, rUe of the town of, 5 
Kosciusko. Mount, its height, 19, iMtt.1 



3ftS ^^^^^^^1 


T ACEP£DB BAY, upt^ eng fu- 
i-t nution It, I S3 


» cord nwk, 97- B«»«MrfAtfc. 


Didion ia Sooth Aiulralia, 100. cf 


LipKmS, frMh-WBUr, of Iho MWl. lar.. 


#ej. BoanJ.ri« of iho district, lOS. 


Lin«tot.e. ronjialiw uf rh.:, 197 




LnJce Albert, 204. 205 


Lake Torreiu. 113. Extent of th« 




forauilion to the easlwrnid, 130, The 


— Blus, 338. 343, SM. 9^3 




- Bon«0'. 198 




— CoUo, 55 


124. D«Tritfs theory. 125. Pn*»hle 


— Cwnag, ti,f, 195, 107 


nauiio of teth ■! SwedeV FUl ■»! 


^ Edw«rd, 2S3 


lUlf-wmjGqlley,151. IWrf«T»Ifl^ 


— Elitm 69, 195 


shells on the topof iwulj eTetrliiin- 


— GMTge, 195, sol 


stong cliff, 160, 161. LunenoH 


~ Hiwdga, 193, 19S, 198 




— Ltak*, ass 


Fclara rf (he upper limeMone, 189. 


— Uiddl*. 230 


Shell deposits of thi> fonulion, 19a 


— Dur Maimt Shiock, 36S 


The limeJlone of Onichen Bay, 194. 


— floj, 51 


OfthebgcOM. 197. Theriichihi. 


— SL Cliir, 195. 199 


of hilli, S20. CaoHs of ema in 


— Tomna, 110. 113. 117 


Uiwalonn. 30a &r Cns 


— Valkj, 331,240 


Umestone, oDnJllM, 86. ConlliMbf 


Uka, iwo reiwrk^lB for thtir d«p»it«, 


ulif««QS lianttone oompxriug the 


flS. CiysuU of gjpsum and Mtrm 


rocks of the i»w«. 333 


fbnDdoDthei*or«»oftli*,69. Uko 


Limnea >t.eBJii in lie iw«np^ 51 


00 tba GOut of Sontb Auxtrsliit, le- 




■nirio 00 the, 195, el ^ej. 


119 


I-UIDM, C»p.. npp.r cmg M. 15S 


Lithndomi, 814. BoiingB o(, « Mount 


Up-Up, the fi.h of Ih. .wimp, w «Ued, 


Gabbier, 160. And t ellur I^^, , 
Loflf , Monnt. 2a Bocb of, » ^M 


UnofMoaDtOunbiBriSSa Ofldaunt 


Shsnck, S67 


LtinuHtes fiiODd ■»« PeOoU, 7S ^^H 


Lmwrence Kock, lui «liMt cmWr. 393. 




NMiiro Dt tLe itrali of, 393, Over- 




Uid br crog, 393. 


HI ACROPUS TITAN, boow rf the, 
m 3S7,«* 


iMke, Uk.. 283. Cij««l« of the 


buifci. 383. ErtdenoM of volcanic 


M.ctopn» Alho» snd TltMi, ben* rf. 


ulioD, 2H3 


found ia WelHnglon VJIej, 378 


Lcsko's Bluff, 264. 384. GtolOElnil 


Mogoesu, large quuitit; of, in tba 'Bit- 


cfaan>cteror,285. F.ult>t,285, 2S6 


cay Caaairj; 48. Higiuuai] fer- 


Lim«WDe ridgM, 30 


inenUlim, 48 


LiiTOtuTM Ridge SiBlion, ana »l, 365 


Migpt, native (GrmoonluuInianMHa), 






origin, 44 


MallM scnib of South Autrdw, S3. 


Limejtone, U» npper, 60. HwiwinWlitj 




tfti»b«d5, ea Diiiribuiian of r«- 




■ibinibe,Gl. TubleoffoiculsronnJ 


Australia, 140 


inthe,77,rt«g. Ae« of llm beds, 


Msmmoih cava of Kenloek; and ?«- 


83. PnitioD of Ui«b«ls.u reported 


nes«e, 317 


b; Dr. Biuk, 84. Their pr<.l«ble 




idmUtj with the Wer mg of Eng- 




hnd. 8S, SC. SmiiUritj-oflimMlodc 


137 


^^^^^ 


^^^1 



^r INDEX. 398 1 


■ ll>nnpi*rn <d. Aiulr«li., 1*0 


ModhI Edward. 288 


H-AiUnir, Mi. Dtmild. liBgulir Bnder- 


— Gambier, 63, 64, 72, 227. 290 


grwnd touhcL. heard at hi» sUllon, ST 


— Grabiun, 210, 287. 3&4 


WDomeU. Fort, iheeta of flint Ujeia «, 


— Hopeleu. 110 


64 


— Lofty, ao, fi9 


M-Intrre, Uoont, 864, IBS 


— M'Intyre,a88 


IfabltuM, tlw iM-tna of ttw oolomili. 


— Mnirhead. 204,286 


SSB 


— NajMer, 157 




— Eoow. 157 


puvl with Ital of the pteient dey. 3. 


— ShMck, 63. 250. 261, 290.305 






IblietriU, geno! of, pctnlLur to tliB ttr- 


18. The SoQlh Australian Chain, 19. 


Ikry bedi of Sdnlh AiutmJk, S5 


Their diiTieueioiu, 20 


HriTillB hlnod, 15 


— Barotsa, 110 


Ibndtth'. Sution, »c ,t, 366 


— cbun fram Cape Jertig to Mount 




Hoi«l«»,llO 


GiUcheiB.7. IS3 


Huirhnd, Monnl, 286. Evideneea of 


Mctili found in tiiB Sonth Auitr»)i»n 


TOlcaoio action, 387 


ning^ai 




Hiddle Lik>, of Hoont «*iiib>ar, 330. 


3G5 


K-Mre of tlie eruption from the rr.lcr 


Mur^hison, Sr liodcricfc, hie predittion 


Of, 842 


IS to the anriferoiis regions of Atta- 


HDcnb found in tbe South Aa-tr>lmi^ 


lr..li«, 4 


range, 31. Fouud in Ihs craten of 




UmM Gunbitr, JSS 


Mitnar i^ver, 27. Fossil bonea of 


Utdudl'a C»e, 3S9. It« deep sea-blue 


Cclacra found on tho lunlu of the, 


foolof eleu water, 359. Sand-pipuB, 


80. Oapt. StgrfB snrroy of the, 


359 


104. List of fossils fmnd by C.pt, 


H«lBnden>alot,inTiumiun,133. Cha- 


Slurt on U.e, 109. DocriptiDn of 


nctei of the eountr; ncii tho. 122 


the cliffa, 106. Country lo the 


HonoKi, froh-mier, .,f the s»ani[8 of 


north of the riter, 109. Extent of 


the SMilh-EMtern DiBtriut, 51 


tie (brmaUon in a wMlerly direelion, 


HoUoKS, fonil, fonnd on the lonki of 


110. FowiU fopnd on the, 133. 


the Mnrr.y, 106 


L:ili» lying at the month of the 




rivET, 204. Evidenro iC affords of 


Hanvtegm of the liinnlone rock, 71 




Jbn>,UT.{nlbc.S06 


209. Granite of the bed of th(^. 


^LHaqiuto Plains. ubbeacB of Ir«8 iii 


298 


^H puts of the, 49. I'ruUble CHUsea of 


Uumy Scmb, the conntrj to ealle.1. 


^H thii, Sa Slnla oF the, 76. Cora! 


111 


^H uf Ihe uvee, 91. FouiU of Ibe, 


Myimeoobio", the, 3S9 


^m 133. CiTHi at, 323. Fim cave, 




^H 383. Second cave, 325. Tbird 




^B care, 337. Dried cnrp^ of a iralire 


VTAMES of pWa*. native, 365, no*. 
i> Naper, Mount, 1S7 


^m ttere. 3S9. RolKmon'e pariour, 




Natron fonud on the slio™ of thelaliw, 


deeper cavM, 332. Bonn in tlir 


69 


firat (wre, 334. 


NaatLlni liciac, fossil, of England and 


Jtaqtlito Swamp, 364 


South AiiDtrslii, 83 


^■AtoaeeraL &< Drjoioa 


Nbk™. Rio. gri'it san,l»lono plal.au of, 


^■KMnt Burr, 253, 337 


222 



400 KBEX. ■ 


Nnblk U-Dd. flon of, 13» 






the, ST 


liauMone, TS 


Polyoma of Iba tkliary beds. 8* 




Porpbrry hiUi in lh« north of tlm Sotrtt 




Austnliait Distiiet, 37 




Portland, town of, ila cold and sonlm 


AAK, the shea, of SoBli Atutf»li«, 

U 30 

Olirius found in the cnlna of Mimnl 


l-ortiand Bay. 36. Coralline linxuent 


a:, 131. Foaiila at, identical will, 


CmbiBT, ass 


those of Haunt Cambier. Ill, 133. 
BaMkltic rocks on Iho tops of lite 
diSsat,lS- 
Furtland, rwtotia, veins of Boapaloa* 
at. GS. Shrll deposits Dear. 191. 


OI«j, Cp.. 121 

OijnliiDitB Woodtii, of MoDDt Oainkitr, 


133 


Evidenn <tf sublemiuaa mkaac 




action at, 391 
I'tat-PldocsDe formation. Set Lime- 


of (be ciiarflLe Mnmy rixr, 109. 


Bca of, M tha tap ot DuH; nor; 


.WW, upper. 
Primary formation of the eutem and 


1hii»la» chO, 160. Fuiod of the 
AspBit. 161. 


wtslerD tidA of Australia. 16, IS 




Pleria eeculoiM, or comnicm Australian 




fern, 30, 358 




l'anch-bm.1 baun of ^lonnl Gainbi«. 


T)ACIFIC OCEAN, cor.! inlands of 


233. Conjeclnr«astoiuofieui,a33 




pBtionoEll^bcdrflhMSS 




Piiilo;, KewCk]«,lU. 116 




FiIadiM, banks of tbo sheila of, at 




UkB R.>>, 51 


AUAGWIBE of German Flal, 303 


Pampun fonnition, extent of the, 22G 


PaTilind C«ve. 314 




pHlof DtrhjBbire,3Sa 




pMt<™,7*, 76 




Fenola, limcstdne ridge at, 31. Fmb- 


'DADIATA, fossil, funnd on tbe banks 
A of the Murray. lOS 


•aler moUuKa found in the nagb. 




EeedjCreak.ansmbtyori»er,210— SIS 


fcund near, 7S. Cares Dear, 333. 


Keef, tb« great Barrier, of the <resl 


SteCaTw 


side of Aoatialia, 33. D»n.inV Jb- 


PeDlamtnni oblongna, found near Ado- 


SCTiption of tlie, 23 


klde, SQ 


Beefs, Cope JaSa, 163. SiBgitHmt ap- 


PhaUne«t.,bona rf, found in W.Uing- 




ton Valley, 380 


Recfi, onralline, 91. Descriplion of i 




reef, 94, Of the PaciGc, different 


n], bopai Bf. tbunU in «vm. 338 


kinds of, las. JVbj no refflains of 


Phaacogale pjgmira, 339 


reefe are found, 130. Probabljanme 




remains si Swede's Flat and H^f-wiy 


Ion Valley. 3S1 


Gulley. 131. Causes fatal to Ihe 


Plain, HtWRKve, of lie Sonth.Eaj.1srn 




Districl,a7 


of, lei. UpliesYal of t!.e reefs at 


Plain, strata of lie Sonlh-Eastem nia- 


Rivoh Bay, SOti. Aiid at Cnpe Jaffa, 


Irict, S8 
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^H ^^H 


^Hem fonml on Uw flut iiborM of U» 


rutw rf the Mod, 1B3. Jia extant 


^Kramia, -29. aStnul kiodi of, 30. 




^Hr*g«tali(m ut, SO. 


C«nw.l!. 184. Origin of tlio und 




on Ihe Sooll. Au>trstian cout, 187. 


^Hciuielg, IS. 37, as, iwf«, 41,159, 


Ana uf uUcureoua uulilane, 18B. 


^^B 909 


Ill eonijioeiliiin, 1S8. Slicll depoeits, 


^Kjdiuny, ST, SO. 104, 309, S98 


190. Eil«>toftii>»>udrc'W.l.SI9. 


^■w>niK>n,SID 


Dilttnnt Idnd. of Ihe sund, 219. Im- 


^K Wimmcn, 37 


menia liw of aoma of Die dunes, S 19. 






^^aflbrd of Ihe uplieaVMl of tha cout 


daja.119. EocTDiichaieutorilwHud 


B^ »^ C^"S »". ^"8. A tlver in .n 


on [he land, SSa Nu indiulioit of 




the formatiun of the uih) iutn aloue. 




asa Treta buried in the aand, 231. 


pmuit butk> of riTen fumierlj ths 




b^3ll 


the Band, 333. Wh; m aaaociated 


BitiiJi Bar, upper ong foriiisiiun at, IS9. 
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Saodliurbt. risv of, 4 


»(,S08 


Sju)d-pij,ea of the Bppsr limaitona, 61. 


Bubs Tonu, ilt chnrful asiirct, 26 


Origin of, 62. Tb«o expoami in 


Bock* »f the S«iili.Hn.i(ra Ui-lrict, 56. 


Mitciieir. Cve, 3S3 


CJui™ier of :I.B ™k. vf SuulL Aa»- 


Sandilonc, ftrrogiuons, of Cape York. 


Drnau. 5S. 


and Amhon'a Lard, 17. CJewwna, 


BtdeoUofAiutnlia, 140 


ofGuichenBar, ISO. 0fGiaDtB>7, 


BMoe, ar C. Ljell, on (h« PIsioone 


ISS. Formation of aaadatone on tLs 


rtrata of, 87 


co«t below tbe «nd, 222. Whj ao 


KuuM, Moant, 157 


aasodaled, 223 


n?, L.ke, Imnkt of, r.nh-oiitir inol- 


SM^yrldgea, 31. Veg'Ution «f, 31 


iMOl «, SI 






Sorub, ebaratiior and eitent of. in Sonlh 




Anstralia. 33 






O ALT CREEK. 364 

O &il[.pan.,ur-S.liiiM,-intl«&rtilh- 


greater than now, 134 


Sea-wster, colour of, 179 


Eaatern Uiatritt, 69. Origin of theM 




depceiu, 69. Ube Etiu, 69 


140. Stale of the earib after the 




Hcondu; period in Europe, 141 


67. SaggwlioBii AB to iia origin, 
63 
Bu>i at the Somh.&uilBni Di.lricl, 37. 


Sbanck. Mount, n*ti>« well. n«r,fl3. An 




■ IHffijfOlt kind, of, 37. TLeorjoTtLe 


extinct Tolcano of, 861, 263, M «ej. 


k srigin of und. 39. Compuwd (n- 


Country «..utid it, 263. B«ntiful 


■ tinij of the fni«tul«s of Di,ioioe<e»), 


Utile lake near, 266, 263. Vol- 


■ S2 


canio boinha, 268. The gnat 


Ktnd dans, 1 67. Immuuw number of, 


cona cf Mount Shanck, 269. lUitttp 


B toBud the cowt of Soalh Aiu.t.»IU, 


■Hent, 262. Vic» of the crater 


■ tSS. Cwtiin no perfnt touila nor 


fn.m the lop, 263. Its abape, 370. 


■ tigaa of atr«t>flc.li»n, 167. SiuJ. 


rrmaina of a former crater on the 
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Roxit enter nil, STl. 
tb« enta. 972, 373. 
Ihf lifFnofub. 9-3. KBffiM 
fntlel f« ilw iHt, 3T3. StROi 
(flaviui ll-i nsnli, 373. Csiiiw 
node in whicli it u I-apoi, 9T«. A 
enrrml fnm tbr udtni enter, 375. 
CauBO of Ibf heepiag Dp, 376. C<ti- 
MctUiD balKHD Mwnl Ci'nbier sni 
Meant Sliuicic, 379. Dinul liew 
•f the oowt Una fmm Uoant Bbuwk, 
181. C*ft at, 3G5 

SbM 0>k, Iht, SO 

Shell drpOMla Ml lh» eout, 190. Lo- 



Sillca. Sm Flint 

SiUiriu nclu fiom C*p« Tork« la Port 

Phillip, IS 
RiHpiCona, veini of, it Palluii], id Vin- 

lori*, SS 
Soil, diSeritnt kind of, an the Soulb 
Aiulnlimi FhigM, 30. Virieliei of, 
In the Snulb-Eutem DUlrict, 38 
Snonds, ungiiUr, af tha iwiimpi Khioh 
blTf an underf^rmind dniiuga, 57 
i> Fsrbnii, 75, B3 

(, 15. 16, 119. Etidencu 
ij> nf nphMVul and of reil, 



SI3 



330 



1, 6S 
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HTOnd HWrn it M>w|1llta PIuiu,3!te 
SdiUniln, huw funiHd, 34S 
StoUKiiillf*, 333 

!it.CUir,Lik*,Ill.V DMDrtpli<ioi>r, I9S 
iilMi'i cn>l« of nleuKn, 969 
N'«* llirt nup of llill^ ■'«ll dtpo»ii« 

M.I93 



MiMlAniiaB, ouiKuhr, of Ui* e<»i it 
Ouidx*! t)aj, 153. Al Gfui IU7, 
lU. Xd aij^B «f alnliUcaliuii in 
ItttaBoddKuai. IH 

^«n. Caplaib. bit mrwj •( l*» "»" 




LSI. T-e 
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nurkaUe for IIibt depikilt, SS. 
on ilie bulks, 54. Sinf^r lOBirii 
cmnRtod wilk tb* uruDp* abkb 
htn an ondcrpixuiJ dfsu(^ 57. 
Tbe Gennu Hat, 3D3. BlKk mad 
■nmp at the fool of Hoont Gnbaia, 
Sla MnuiDilo Swatnp, 364 
Swtde's Flat. proboU; tome remuiu of 
retft at, 131. Dearriptjio of tl< 
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a fbrDUlixa, 



Sabudemn at tbe lioii 

1S4, ct teq, SulnidUMC ooincidcot 
with Tolcinic diitnrbaocn. 'HI. A 

crater anbiiideiice Ibenrj, S53 
Ssprior, Lake, cakiimiu uoiIiidu 



TAI'LEVS tilI-L,i.mr Adelaide, for- 
mill' Ml flf, SOS 
Tatiarn, probiiblg miuiint >it ntU inihr, 

131 
Tumaaii, minanl irearili uf, & ¥m- 



silifem 



1, I9S 



(Melaleuca paludoH), 36, 333 
Teniii»He, iniunmatfa I'avea oT, 317 

Tarncn. nea-btHcIii fbnualioii of, S15. 
UTel.oflli«,918 

Terliaiy bedi in 1 he centre of Aulnlia, 
16, 18. Tirtiarj' fcnnatioo and Ita 
fMailB, GO. el »(. Tertiarjittsla of 
Ruine, 87. Of AiU Miiuic. 8S. 

Tetralhem liliaU of tbe lieaib couBlrjr, 
37 

lorictu, L>kr, 110, 113. 117 

Trap rodt of purl of iba caul of An>- 
tralia, IS. BouUers of, Ji Graal 
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Baj, 154. Trap rocbi of the ooaat 
of the Bay, 1 56. Amygdaloidal cha- 
raeter of the trap, 158. Trap rock 
of Leake*8 Blaff, 285. Trap rock 
not alwajs an indication of the exist- 
ence of gold, 297. Choms of cavea 
in trap rtck, 300 

Trees, diKtribotioQ of, in the Soath- 
Eastem district, 49. Fossil, of the 
erag, not trees, bat magnesian lime- 
stone infiltrations, 165^168. Trees 
buried in the sand, 221. Not fos- 
silised, 222 

Trochus, 77 

Tonicata, fossil, found on the banks of 
theMarray, 105 

Torritella terebralls, 83 



UPHEAVAL of the Australian coast, 
205. Singular instances within 
the huit few years, 207. Six periods 
of rest in the upheaval, 215 



VALLEY LAKE of Mount Gambier, 
231. The crater walls surround- 
ing the lake, 231. Blode of eruption 
of the crater, 241. Subsidence co- 
incident with volcanic disturbance at, 
251 

Van Diemen's Gulf, 15 

VaositUrt's Gave, 357. Wonderful 
clearness of the water in, 357. No 
bones perceptible at, 358. Fem-trecs 
at the entrance, 358 

Vegetation of the South Auatraliun 
ridges, 30 

Venus exalbata in the recent limestone, 
190 

Vesuvius, bottom of the crater of, 
272 

Victoria, gold fields of, 4. Geological 
government survey of, 7. Geological 
results of the gold- digging in, 21. 
its fossils agreeing with those of 
Europe, 22. Coal beds of, 22. Boun- 
dary line between, and South Aus- 



tralia, 120. Immense volcanic district 
of, 290. Histoiy of the formation in 
which gold is found, 297 

Vincent, Gulf St., 15, 111 

Volcanoes, no active and few extinct, in 
Australia, 224, 222. Description of 
the extinct crater of Mount Gambier, 
227, et seq. A iheory of crater sub- 
sidence, 252. Description of Mount 
Shauck, 261, et seq. Disbiinilariiy 
in Volcanoes, 261. Reasons for mul- 
tiplying the records of volcanic action, 
262. Volcanic flora of Australia, 
267. Volcanic bombs, 268. Craters 
of steam and ashes by the sides of 
volcanoes, 269. Appearances pre- 
sented by the bottoms of the craters of 
extinct and active volcanoes, 272. 
Curious mode in wliich the lava stream 
of Mount Siianck is heaped, 274. The 
smaller volcanoes, 282. Crater lakes, 
283, et seq. Connection which existed 
biitween the volcanoes of the Soutli- 
Eaatem District,288. Supposed causes 
of volcanoes, 289. Igneous reservoin, 

290. Line of disturbance probably 
connected with the Victoria volcanic 
district, 290. Theory of the existence 
of volcanoes in a recent tertiary period, 

291. Evidence of subterranean vol- 
canic action of Portland, 291. Law- 
rence rock, 292. Juliu Percy Island, 

292. Evidence of periods of dis- 
turbance and rest, 293. Von Buch's 
theory of craters of elevation, and the 
controversy which resulted, 294 

Volcanoes, extinct :— 

— Gambier, 63, 64, 72, 227, 290 

— Napier, 157 

— Eouse, 157 

— Shaiick, 63, 250, 261, 365 
'— smaller craters, 282 



WALES, New South, gold-fields of, 
5. Geological examination of, 7 
Wannon rivt-r, evidence it affords of the 

upheaval of the coast, 210 
Waier-level, facts with reference to the, 
in S4mth Australia, 179. 
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WdfinstflB ViDaj, Sir TbiMi Hit- 
dwDIi d— fiplion if th* cnw at« 
qnotod, S7S. P r rfiw i r Om's n|Mrt 
00 tht booM finiad in tlia etfw, 878. 

WclKiiaiiTt,63. Origin of tht. 63^64. 

WtlUhaped hols in tht eoontiy bt- 
tvttu Uoont Ganibitr and Jiuont 
ShBDck,S65 

Winnnerm rirer, S7 

Wombnt bootai in tht iinun|«, 55 



XAXTHOBBU<EA AUSTBALIS, 86, 
140 



'YOBKE'S PENINSULA, 15. 111. 
X Gtolqgieal Ibnnntiun o^ 17 
Torke, Ctpt, gtologicnl fonontian uf, 1 7 



ZAMI£. 189 
I ZoofifaTttt, tamil 77 



LOSUOS 
IIINllH II \ M>OTTlSWUOJ>X AX I' CO. 
>>.tN-NTIthKT hQl'ABI 



<^^ 



